Regional Migration Differentials in IIASA Nations by Rogers, A. & Castro, L.J.
Regional Migration Differentials in 
IIASA Nations
Rogers, A. and Castro, L.J.
IIASA Working Paper
WP-83-040
March 1983 
Rogers, A. and Castro, L.J. (1983) Regional Migration Differentials in IIASA Nations. IIASA Working Paper. WP-83-040 
Copyright © 1983 by the author(s). http://pure.iiasa.ac.at/2272/ 
Working Papers on work of the International Institute for Applied Systems Analysis receive only limited review. Views or 
opinions expressed herein do not necessarily represent those of the Institute, its National Member Organizations, or other 
organizations supporting the work. All rights reserved. Permission to make digital or hard copies of all or part of this work 
for personal or classroom use is granted without fee provided that copies are not made or distributed for profit or commercial 
advantage. All copies must bear this notice and the full citation on the first page. For other purposes, to republish, to post on 
servers or to redistribute to lists, permission must be sought by contacting repository@iiasa.ac.at 
NOT FOR QUOTATION 
WITHOUT PERMISSION 
OF THE AUTHORS 
REGIONAL MIGRATION DIFFERENTIALS 
I N  IIASA NATIONS 
A n d r e i  Rogers  
L u i s  J .  C a s t r o  
March 1983 
WP-23- 4 0  
Working Papers are i n t e r i m  r e p o r t s  on  work o f  t h e  
I n t e r n a t i o n a l  I n s t i t u t e  f o r  A p p l i e d  Sys tems A n a l y s i s  
and  have  r e c e i v e d  o n l y  l i m i t e d  r e v i e w .  V i e w s  o r  
o p i n i o n s  e x p r e s s e d  h e r e i n  do  n o t  n e c e s s a r i l y  r e p r e -  
s e n t  t h o s e  o f  t h e  I n s t i t u t e  o r  o f  i t s  N a t i o n a l  Member 
O r g a n i z a t i o n s .  
INTERNATIONAL INSTITUTE FOR APPLIED SYSTEMS ANALYSIS 
A-2361 Laxenburg ,  A u s t r i a  
FOREWORD 
The e v o l u t i o n  o f  human p o p u l a t i o n s  o v e r  t i m e  and s p a c e  h a s  
been a c e n t r a l  c o n c e r n  of  many s c h o l a r s  i n  t h e  Human S e t t l e m e n t s  
and  S e r v i c e s  Area a t  IIASA d u r i n g  t h e  p a s t  s e v e r a l  y e a r s .  From 
1975 t h r o u g h  1978 some o f  t h i s  i n t e r e s t  was m a n i f e s t e d  i n  t h e  
work o f  t h e  M i g r a t i o n  and S e t t l e m e n t  Task ,  which was f o r m a l l y  
conc luded  i n  November 1978. S i n c e  t h e n ,  a t t e n t i o n  h a s  t u r n e d  
t o  d i s s e m i n a t i n g  t h e  T a s k ' s  r e s u l t s ,  t o  c o n c l u d i n g  i t s  compara- 
t i v e  s t u d y ,  and t o  e x p l o r i n g  p o s s i b l e  f u t u r e  a c t i v i t i e s  t h a t  
migh t  a p p l y  t h e  m a t h e m a t i c a l  methodology t o  o t h e r  r e s e a r c h  t o p i c s .  
T h i s  p a p e r  i s  p a r t  o f  t h e  T a s k ' s  d i s s e m i n a t i o n  e f f o r t .  I t  
i s  a  d r a f t  o f  a  c h a p t e r  t h a t  i s  t o  a p p e a r  i n  a  volume e n t i t l e d  
Migration and Settlement: A Comparative Study. Other  s e l e c t e d  
p u b l i c a t i o n s  summarizing t h e  work o f  t h e  M i g r a t i o n  and S e t t l e m e n t  
Task a r e  l i s t e d  a t  t h e  back .  
Andre i  Rogers  
former  Chairman 
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I N T R O D U C T I O N  
D e c l i n i n g  f e r t i l i t y  l e v e l s  and g e n e r a l l y  s t a b l e  m o r t a l i t y  
p a t t e r n s  i n  t h e  more developed i n d u s t r i a l i z e d  n a t i o n s  have 
e l e v a t e d  t h e  r e l a t i v e  impor tance  of m i g r a t i o n  a s  a  c o n t r i b u t o r  
t o  r e g i o n a l  p o p u l a t i o n  change.  M i g r a t i o n  a f f e c t s  n o t  o n l y  t h e  
s i z e  o f  an  a r e a ' s  p o p u l a t i o n ,  b u t  it a l s o  a l t e r s  t h e  compos i t ion  
of  t h a t  p o p u l a t i o n  by s e l e c t i v e l y  adding and s u b t r a c t i n g  peop le  
w i t h  d i s t i n c t i v e  c h a r a c t e r i s t i c s .  Because of  i t s  growth and 
c o m p o s i t i o n a l  i m p a c t s ,  few governments a r e  i n d i f f e r e n t  t o  t h e  
p a t t e r n s  of  m i g r a t i o n  t h a t  e v o l v e  w i t h i n  and a c r o s s  t h e i r  b o r d e r s .  
The l a b e l  " m i g r a t i o n "  h a s  i n  t h e  p a s t  been a p p l i e d  t o  two 
r e l a t e d ,  b u t  d i f f e r e n t , i n d i c a t o r s  of m o b i l i t y :  a  p o p u l a t i o n  of  
moves and a  p o p u l a t i o n  of i n d i v i d u a l s  who have moved. The f i r s t  
c o n c e p t  views m i g r a t i o n  a s  an even t  much l i k e  b i r t h  and d e a t h ;  
t h e  second t r e a t s  m i g r a t i o n  a s  a  t r a n s i t i o n - a  t r a n s f e r  of 
s t a t u s  analogous  t o  a  change i n  m a r i t a l  o r  employment s t a t u s .  
Thus one of t h e  c e n t r a l  problems i n  m i g r a t i o n  measurement a r i s e s  
a s  a  consequence of  t h e  d i f f e r e n t  s o u r c e s  of  m i g r a t i o n  d a t a .  
1 . 1  M i g r a t i o n  Data 
blost i n f o r m a t i o n  r e g a r d i n g  m i g r a t i o n  i s  o b t a i n e d  from pop- 
u l a t i o n  c e n s u s e s  o r p o p u l a t i o n  r e g i s t e r s  t h a t  r e p o r t  m i g r a t i o n  
d a t a ,  f o r  a  g i v e n  t i m e  i n t e r v a l ,  i n  t e r m s  o f  c o u n t s  o f  m i g r a n t s  
o r  o f  moves, r e s p e c t i v e l y .  M i g r a t i o n  d a t a  produced  by c e n s u s e s  
a r e  u s u a l l y  i n  t h e  form o f  t r a n s i t i o n s ;  p o p u l a t i o n  r e g i s t e r s  t r e a t  
m i g r a t i o n  a s  an  e v e n t  and  g e n e r a t e  d a t a  on moves. Y e t  a n o t h e r  
s o u r c e  o f  m i g r a t i o n  d a t a  i s  t h e  sample  s u r v e y ,  which may be de-  
s i g n e d  t o  p r o v i d e  i n f o r m a t i o n  b o t h  a b o u t  m i g r a n t s  and  a b o u t  moves. 
A mover i s  an  i n d i v i d u a l  who h a s  made a  move a t  l e a s t  o n c e  
d u r i n g  a  g i v e n  i n t e r v a l .  A m i g r a n t  on  t h e  o t h e r  hand ,  i s  an  
i n d i v i d u a l  who a t  t h e  end  o f  a  g i v e n  i n t e r v a l  no  l o n g e r  i n h a b i t s  
t h e  same community of  r e s i d e n c e  a s  a t  t h e  s t a r t  o f  t h e  i n t e r v a l .  
Thus p a r a d o x i c a l l y  a  m u l t i p l e  mover can  be  a  n o n m i g r a n t ,  i f  
a f t e r  moving s e v e r a l  t i m e s  h e  r e t u r n s  t o  h i s  i n i t i a l  p l a c e  o f  
r e s i d e n c e  b e f o r e  t h e  end  o f  t h e  u n i t  t i m e  i n t e r v a l .  
M i g r a t i o n  d a t a  c o l l e c t e d  by p o p u l a t i o n  c e n s u s e s  u s u a l l y  come 
from r e s p o n s e s  t o  f o u r  t y p i c a l  q u e s t i o n s  t h a t  z s k  a b o u t :  p l a c e  of  
b i r t h ,  d u r a t i o n  o f  r e s i d e n c e ,  p l a c e  o f  l a s t  r e s i d e n c e ,  and p l a c e  
o f  r e s i d e n c e  a t  a  f i x e d  p r i o r  d a t a  ( U n i t e d  N a t i o n s  1 9 7 0 ) .  From 
t h e  answers  t o  t h e s e  q u e s t i o n s  it i s  p o s s i b l e  t o  e s t a b l i s h  t h e  
c o u n t  o f  s u r v i v i n g  m i g r a n t s  l i v i n g  i n  a  r e g i o n  a t  t h e  t i m e  o f  t h e  
c e n s u s ,  d i s a g g r e g a t e d  by d i f f e r e n t  r e t r o s p e c t i v e  t i m e  i n t e r v a l s .  
The l o n g e r  t h e  t i m e  i n t e r v a l ,  t h e  less a c c u r a t e  becomes t h e  migra-  
t i o n  measure .  
Because p o p u l a t i o n  r e g i s t e r s  f o c u s  on moves and n o t  on 
t r a n s i t i o n s ,  d i f f e r e n c e s  w i l l  a r i s e  between d a t a  o b t a i n e d  from 
r e g i s t e r s  and f rom p o p u l a t i o n  c e n s u s e s .  T h i s  i n c o n s i s t e n c y  i s  
examined i n  t h e  annex  t o  t h e  UN 1VanuaL o n  Methods o f  Measuring 
In6ernaZ M i g r a t i o n  ( U n i t e d  N a t i o n s  1 9 7 0 ) ,  where it i s  s t a t e d :  
S i n c e  a t  l e a s t  some m i g r a n t s ,  by c e n s u s  d e f i n i t i o n ,  
w i l l  have  been  i n v o l v e d ,  by r e g i s t r a t i o n  d e f i n i t i o n ,  
i n  more t h a n  one  m i g r a t o r y  e v e n t ,  c o u n t s  f rom r e g i s -  
ters s h o u l d  n o r m a l l y  exceed  t h o s e  from c e n s u s e s  ... 
Only w i t h  J a p a n e s e  d a t a  h a s  it s o  f a r  been  p o s s i b l e  
t o  t e s t  t h e  c o r r e s p o n d e n c e  between m i g r a t i o n s ,  a s  
r e g i s t e r e d  d u r i n g  a  one-year  p e r i o d  and m i g r a n t s  
enumera ted  i n  t h e  c e n s u s  i n  t e r m s  o f  f i x e d - p e r i o d  
change i n  r e s i d e n c e .  ( U n i t e d  N a t i o n s  1970:SO) 
Table  1 ,  t a k e n  from t h e  UN a n a l y s i s ,  i l l u s t r a t e s  how t h e  
r a t i o  of  r e g i s t e r - t o - c e n s u s  m i g r a t i o n  d a t a  i s  i n  g e n e r a l  g r e a t e r  
t h a n  u n i t y ,  i n c r e a s i n g  w i t h  d e c r e a s i n g  d i s t a n c e ,  a s  f o r  example,  
i n  t h e  c a s e  o f  i n t r a -  v e r s u s  i n t e r p r e f e c t u r a l  m i g r a t i o n  i n  
Japan .  I n  g e n e r a l ,  t h e  r a t i o  of  r e g i s t e r - t o - c e n s u s  m i g r a t i o n  
d a t a  s h o u l d  t e n d  t o  u n i t y  a s  l o n g e r  d i s t a n c e s  a r e  invo lved .  I t  
shou ld  b e  g r e a t e r  t h a n  u n i t y  when s h o r t  d i s t a n c e s  a r e  c o n s i d e r e d ,  
because  t h e  p r o b a b i l i t y  o f  moving a c r o s s  l o n g  d i s t a n c e s  s e v e r a l  
t i m e s  i s  e x p e c t e d  t o  b e  less t h a n  t h e  p r o b a b i l i t y  of  moving 
t h e  same number of  t i m e s  between s h o r t  d i s t a n c e s .  
 ina ally, m i g r a t i o n  o c c u r s  b o t h  o v e r  t i m e  and a c r o s s  s p a c e ;  
t h e r e f o r e ,  s t u d i e s  of  i t s  p a t t e r n s  must t r a c e  i t s  o c c u r r e n c e  
w i t h  r e s p e c t  t o  a  t i m e  i n t e r v a l ,  a s  w e l l  a s  o v e r  a  sys tem of 
g e o g r a p h i c a l  a r e a s .  I n  g e n e r a l ,  t h e  l o n g e r  t h e  t i m e  i n t e r v a l ,  
t h e  l a r g e r  t h e  number of  r e t u r n  movers and n o n s u r v i v i n g  migrants ;  
hence ,  t h e  more t h e  c o u n t  of migrants w i l l  u n d e r s t a t e  t h e  number 
of  i n t e r a r e a  m o v e r s  (and moves) .  P h i l i p  R e e s ,  f o r  example,  
a f t e r  examining t h e  r a t i o s  of  one-year  t o  f i v e - y e a r  m i g r a n t s  
between t h e  S t a n d a r d  Regions of Grea t  B r i t a i n ,  found t h a t  
... t h e  number of m i g r a n t s  r ecorded  o v e r  f i v e  y e a r s  
i n  a n  i n t e r r e g i o n a l  f low v a r i e s  from f o u r  t i m e s  t o  
two t i m e s  t h e  number of  m i g r a n t s  r ecorded  o v e r  one 
y e a r .  ( R e e s  1977:247) 
A ' fundamenta l  a s p e c t  of  m i g r a t i o n  i s  i t s  change o v e r  t i m e .  
A s  Ryder (1964) p o i n t e d  o u t  f o r  t h e  c a s e  of  f e r t i l i t y ,  p e r i o d  
and c o h o r t  r e p r o d u c t i o n  r a t e s  w i l l  d i f f e r  whenever t h e  age d i s -  
t r i b u t i o n  of  c h i l d b e a r i n g  v a r i e s  from one c o h o r t  t o  a n o t h e r .  
The u s e f u l n e s s  o f  a  c o h o r t  approach i n  m i g r a t i o n ,  a s  i n  f e r t i l i t y  
a n a l y s i s ,  l i es  i n  t h e  impor tance  o f  h i s t o r i c a l  e x p e r i e n c e  a s  an 
e x p l a n a t i o n  o f  c u r r e n t  b e h a v i o r .  Morrison (1970) i n d i c a t e s  t h a t  
m i g r a t i o n  i s  induced by t r a n s i t i o n s  from one s t a g e  of  t h e  l i f e  
c y c l e  t o  a n o t h e r ,  and " c h r o n i c "  m i g r a n t s  may a r t i f i c i a l l y  i n f l a t e  
t h e  m i g r a t i o n  r a t e s  of  o r i g i n  a r e a s  t h a t  a r e  h e a v i l y  p o p u l a t e d  
w i t h  migra t ion-prone  i n d i v i d u a l s .  Both i n f l u e n c e s  on p e r i o d  
m i g r a t i o n  a r e  r e a d i l y  a s s e s s e d  by a  c o h o r t  a n a l y s i s .  
Table 1 .  Comparison of migra t ion  by sex  and type based on t h e  
popula t ion  r e g i s t e r  and t h e  census  f o r  t h e  one-year 
pe r iod  between October 1959 and October 1 9 6 0 ,  Japan.  
Sex and t y p e  of  m i g r a t i o n  R e g i s t e r  d a t a  Census d a t a  R a t i o  x 100 
BOTH SEXES 
I n t r a - p r e f e c t u r a l  2 , 9 6 6 , 6 2 1  1 , 9 9 8 , 1 7 1  148.47  
I n t e r p r e f e c t u r a l  2 ,625 ,135  2 , 5 9 0 , 7 5 1  101.33  
MALE S  
I n t r a - p r e f e c t u r a l  1 ,488 ,935  1 , 0 0 1 , 7 4 5  148.63 
I n t e r p r e f  e c t u r a l  1 ,450 ,817  1 ,466 ,898  98 .90  
FEMALES 
I n t r a - p r e f e c t u r a l  1 ,477 ,686  996,426 148.30  
I n t e r p r e f e c t u r a l  1 ,174 ,318  1 , 1 2 3 , 8 5 3  104.49  
- - -  - - - - - - - - - 
SOURCE: Un i t ed  N a t i o n s  (1970,  T a b l e  42:50) .  
I t  i s  t h e  migra t ion  of a  p e r i o d ,  however, and n o t  t h a t  of  
a  c o h o r t ,  t h a t  determines  t h e  sudden r e d i s t r i b u t i o n  of a  n a t i o n a l  
popula t ion  i n  response t o  economic f l u c t u a t i o n s ,  and i t s  i s  
in format ion  on pe r iod  migra t ion  t h a t  i s  needed t o  c a l c u l a t e  
s p a t i a l  popula t ion  p r o j e c t i o n s .  
1 . 2  Migrat ion Rates and Migration Schedules 
'i'he s i n p l c s t  arzil most common measure of migra t ion  i s  t h e  
crude ou tmigra t ion  r a t e :  t h e  r a t i o  of t h e  number of mig ran t s ,  
l e av ing  a  p a r t i c u l a r  popula t ion  l o c a t e d  i n  space and t ime ,  t o  
t h e  average number of persons (more e x a c t l y ,  person-years)  
exposed t o  t h e  r i s k  of becoming migran ts .  Data on nonsurvivinq 
migrants  a r e  g e n e r a l l y  unava i l ab l e ,  t h e r e f o r e  t h e  numerator i n  
t h i s  r a t i o  g e n e r a l l y  exc ludes  them. 
Because migra t ion  i s  highly  age s e l e c t i v e ,  wi th  a  l a r g e  
f r a c t i o n  of migran ts  being young, our  unders tanding of migra t ion  
p a t t e r n s  and dynamics i s  a ided  by computing migra t ion  r a t e s  f o r  
each s i n g l e  yea r  of age.  Summing t h e s e  r a t e s  over  a l l  ages of 
l i f e  g i v e s  t h e  gross migraproduction rate ( G M R ) ,  t h e  m ig ra t i on  
ana log  of f e r t i l i t y ' s  g r o s s  r e p roduc t i on  r a t e .  T h i s  r a t e  
r e f l e c t s  t h e  l e v e l  a t  which m ig ra t i on  o c c u r s  o u t  of  a  g iven  
r eg i on .  
The a g e - s p e c i f i c  m i g r a t i o n  s c he du l e s  of  m u l t i r e g i o n a l  pop- 
u l a t i o n s  e x h i b i t  remarkably p e r s i s t e n t  r e g u l a r i t i e s .  For 
example,  when comparing t h e  a g e - s p e c i f i c  annua l  r a t e s  of resi- 
d e n t i a l  m i g r a t i o n  among w h i t e s  and b l a c k s  i n  t h e  Uni ted  S t a t e s  
d u r i n g  1966-1971, one f i n d s  a  common p r o f i l e  ( F i g u r e  1 ) .  
Migra t ion  r a t e s  among i n f a n t s  and young c h i l d r e n  m i r ro r e d  t h e  
r e l a t i v e l y  h ig h  r a t e s  of  t h e i r  p a r e n t s ,  young a d u l t s  i n  t h e i r  
l a t e  t w e n t i e s .  The m o b i l i t y  of a d o l e s c e n t s  was lower bu t  
exceeded t h a t  of young t e e n s ,  w i th  t h e  l a t t e r  showing a  l o c a l  
low p o i n t  around age 15. T h e r e a f t e r  m i g r a t i o n  r a t e s  i n c r e a s e d ,  
a t t a i n i n g  a  h i g h  peak a t  abou t  age  22,  and t he n  d e c l i n e d  mono- 
t o n i c a l l y  u n t i l  t h e  ages  o f  r e t i r e m e n t .  The m i g r a t i o n  Z e v e Z s  of 
bo th  w h i t e s  and b l a c k s  were roughly  s i m i l a r ,  w i t h  w h i t e s  showing 
a  GPIR of abou t  1 4  and b l a c k s  one of  approx imate ly  15. 
Although it h as  f r e q u e n t l y  been a s s e r t e d  t h a t  m i g r a t i o n  
i s  s t r o n g l y  s e x  s e l e c t i v e ,  w i th  males be ing  more mobile  t h a n  
females ,  r e c e n t  r e s e a r c h  i n d i c a t e s  t h a t  s e x  s e l e c t i v i t y  i s  much 
less pronounced t h a n  age s e l e c t i v i t y  a n d i s  less uniform a c r o s s  
t i m e  and space .  N e v e r t h e l e s s ,  because most models and s t u d i e s  
of popu l a t i o n  dynamics d i s t i n g u i s h  between t h e  s e x e s ,  most 
m i g r a t i o n  measures do a l s o .  
F ig u r e  2  i l l u s t r a t e s  t h e  age  p r o f i l e s  of male and female  
m i g r a t i o n  s ch ed u l e s  i n  f o u r  d i f f e r e n t  c o u n t r i e s  a t  abou t  t h e  
same p o i n t  i n  t i m e  between roughly  comparable a r e a l  u n i t s :  
communes i n  t h e  Ne ther lands  and Sweden, vo ivodsh ips  i n  Poland,  
and c o u n t i e s  i n  t h e  United S t a t e s .  The m i g r a t i o n  l e v e l s  f o r  
a l l  b u t  Poland a r e  s i m i l a r ,  v a ry ing  between 3 .5  and 5 . 3  migra- 
t i o n s  p e r  l i f e t i m e ;  and t h e  l e v e l s  f o r  males and females  a r e  
roughly  t h e  same. The age  p r o f i l e s ,  however, show a  d i s t i n c t ,  
and c o n s i s t e n t ,  d i f f e r e n c e .  The h igh  peak of t h e  female  schedu le  
precedes  t h a t  o f  t h e  male schedu le  by an amount t h a t  appea r s  t o  
approximate t h e  d i f f e r e n c e  between t h e  average  ages  a t  mar r i age  
o f  t h e  two s e x e s .  
F i g u r e  1 .  Observed annua l  m i g r a t i o n  r a t e s  by c o l o r  ( - - -  w h i t e ,  
- b l a c k )  and s i n g l e  y e a r s  of  age:  t h e  Uni ted  
S t a t e s ,  1966-1971. 
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Under normal s t a t i s t i c a l  c o n d i t i o n s ,  p o i n t - t o - p o i n t  move- 
ments a r e  a g g r e g a t e d  i n t o  s t r e a m s  between one c i v i l  d i v i s i o n  and 
a n o t h e r ;  c o n s e q u e n t l y ,  t h e  l e v e l  of i n t e r r e g i o n a l  m i g r a t i o n  
depends on t h e  s i z e  of  t h e  a r e a l  u n i t  s e l e c t e d .  Thus a  minor 
c i v i l  d i v i s i o n ,  such a s  a  coun ty  o r  commune, would have a  
g r e a t e r  p r o p o r t i o n  o f  r e s i d e n t i a l  r e l o c a t i o n  i n c l u d e d  a s  migra-  
t i o n  t h a n  would a  major  c i v i l  d i v i s i o n ,  such a s  a  s t a t e  o r  
p r o v i n c e .  
F i g u r e  3  p r e s e n t s  t h e  a g e  p r o f i l e s  of  female  m i g r a t i o n  
s c h e d u l e s  a s  measured by d i f f e r e n t  s i z e s  of  a r e a l  u n i t s :  ( 1 )  
a l l  m i g r a t i o n s  from one r e s i d e n c e  t o  a n o t h e r ,  ( 2 )  changes of 
r e s i d e n c e  w i t h i n  coun ty  b o u n d a r i e s ,  ( 3 )  m i g r a t i o n  between coun- 
t i e s ,  and ( 4 )  m i g r a t i o n  between s t a t e s .  The r e s p e c t i v e  f o u r  
GMRs a r e  1 4 . 3 ,  9 . 3 ,  5 . 0 ,  and 2 .5 .  The f o u r  age  p r o f i l e s  appear  
t o  be remarkably  s i m i l a r ,  i n d i c a t i n g  t h a t  t h e  r e g u l a r i t y  i n  
age p a t t e r n  p e r s i s t s  a c r o s s  a r e a l  d e l i n e a t i o n s  of  d i f f e r e n t  s i z e s .  
Total 
Within counties 
Eemeen counties 
Between states 
F i g u r e  3. Observed a v e r a g e  annua l  m i g r a t i o n  r a t e s  of f emales  
by l e v e l s  of  a r e a l  a g g r e g a t i o n  and s i n g l e  y e a r s  of  
a g e :  t h e  United S t a t e s ,  1966-1971. 
2. REGIONAL COMPARATIVE ANALYSIS OF MIGRATION: LEVELS 
Despite the growing availability of statistics on migra- 
tion among various administrative areas within the more 
developed nations, the unresolved problem of how to standardize 
areal units to reflect different sizes and shapes has hampered 
international comparisons of geographical mobility levels. To 
avoid this problem, a few studies have resorted to comparisons 
of counts of all changes of residence during a specified interval 
of time (e.g., Long and Boertlein 1976). Table 2 sets out such 
a comparison by way of illustration. 
According to Column 2 of Table 2, about 18.6 percent of 
the US population moved from one residence to another within 
the country during a 12-month period around 1980, compared 
with about 1 1 . 1  percent in Great Britain and 12.0 percent in 
Japan. These data lend support to the hypothesis that rates 
of geographical mobility are relatively high in the United 
States. 
Table 2. The residentially mobile population in seven countries: 
around 1970. 
a P e r c e n t  moving i n  one y e a r  
Country 
- - - -  
I n c l u d i n g  movers Excluding movers 
from abroad from abroad 
A u s t r a l i a  (NA) 1 5 . 7  
Canada (NA) (NA) 
Grea t  B r i t a i n  1 1 . 8  11.1 
I r e l a n d  5 . 1  4 . 3  
Japan  12 .0  12 . O  
Taiwan (NA) 9 . 1  
Uni ted  S t a t e s  19 .2  18.6 
YA: n o t  a v a i l a b l e  
a ~ e r s o n s  one y e a r  o l d  and o v e r .  
SOURCE: Long and B o e r t l e i n  (1976:3) 
The migration data collected for the Comparative Migration 
and Settlement Study have a number of crippling deficiencies 
that make them totally unsuitable for international comparisons 
of this sort. Not only do they describe flows of people 
between areas of different sizes and shapes, but also they 
do so for different moments in time, using time intervals of 
different widths, and relying on data collected in different 
ways. Therefore, in this paper, we shall focus only on com- 
parisons of differences within (and not between) countries. 
In this way we hope to reduce, as much as possible, the unknown 
impacts of these deficiencies in the data and to carry out some 
guarded and rough assessments of intranational differentials 
in migration patterns. 
The shape, or profile, of an age-specific schedule of 
migration rates is a feature that may be usefully studied 
independently of its intensity, or level. This is because there 
is considerable empirical evidence that although the latter 
tends to vary significantly from place to place, the former is 
remarkably similar in various communities. Regional differen- 
tials in migration levels are examined in this section; a com- 
parison of regional differentials in migration age profiles are 
studied in the next section. We begin with an examination of 
differentials among total pogulations and then go on to consider 
disaggregations by sex and age. 
2.1 Differentials Among Regional Populations 
To examine regional differentials in outmigration levels, 
we must first adopt an aggregate measure of such levels. A 
convenient indicator is the gross migraproduction rate (GMR): 
the sum of all age-specific outmigration rates from a region 
multiplied by the number of years in the age interval (five 
in our case). It is evident from this definition that a region's 
gross migraproduction rate is calculated in a way analogous to 
its gross death rate and its gross reproduction rate. By giving 
e q u a l  w e i g h t  t o  e a c h  a g e - s p e c i f i c  o u t m i g r a t i o n  r a t e ,  t h i s  
measure a v o i d s  t h e  dependence  on a  p a r t i c u l a r  p o p u l a t i o n ' s  a q e  
c o m p o s i t i o n  t h a t  i s  e x h i b i t e d  by a l t e r n a t i v e  i n d i c a t o r s  such  
a s  t h e  c r u d e  o u t m i g r a t i o n  r a t e ,  f o r  example .  
The 17 c o u n t r i e s  o f  I IASA's  Compara t ive  M i g r a t i o n  and  
S e t t l e m e n t  S t u d y  were d i v i d e d  i n t o  a  t o t a l  o f  139 r e g i o n s .  
Gross  m i g r a p r o d u c t i o n  r a t e s  f o r  e a c h  c o u n t r y  and  f o r  e a c h  
r e g i o n  may b e  found  i n  t h e  Appendix t o  t h i s  p a p e r .  S i n c e  t h e  
main p u r p o s e  o f  t h i s  s e c t i o n  i s  t o  a n a l y z e  n a t i o n a l  p a t -  
t e r n s  o f  r e g i o n a l  d i f f e r e n t i a l s ,  w e  s h a l l  f o c u s  o n l y  on a  
summary i n d i c a t o r  o f  r e g i o n a l  v a r i a t i o n  w i t h i n  e a c h  c o u n t r y .  
F o l l o w i n g  t h e  example se t  by t h e  e a r l i e r  s t u d y  o f  r e g i o n a l  
d i f f e r e n t i a l s  i n  m o r t a l i t y  (Termote  1 9 8 2 ) ,  w e  a d o p t  t h e  "mean 
a b s o l u t e  d e v i a t i o n "  (MAD) a s  o u r  p r i n c i p a l  i n d i c a t o r ,  i . e . ,  
t h e  sum o f  t h e  d i f f e r e n c e s  between e a c h  r e g i o n a l  v a l u e  and t h e  
n a t i o n a l  f i g u r e ,  d i v i d e d  by t h e  number o f  r e g i o n s .  To c o n t r o l  
f o r  d i f f e r e n c e s  i n  a g g r e g a t e  l e v e l s  among n a t i o n s ,  w e  e x p r e s s  
t h e  mean a b s o l u t e  d e v i a t i o n  a s  a  p e r c e n t a g e  o f  t h e  n a t i o n a l  
v a l u e .  
T a b l e  3  sets  o u t  t h e  l o w e s t  and  h i g h e s t  r e g i o n a l  g r o s s  
m i g r a p r o d u c t i o n  r a t e s  f o r  e a c h  o f  I IASA's  17 c o u n t r i e s , i n c l u d i n g  
i n  e a c h  c a s e  t h e  c o r r e s p o n d i n g  n a t i o n a l  f i g u r e .  I n  A u s t r i a ,  
f o r  example ,  t h e  n a t i o n a l  r a t e  i n  1971 was 0 .35 .  Among t h e  
n i n e  r e g i o n s  i n t o  which t h e  c o u n t r y  was d i v i d e d ,  t h e  l o w e s t  
r a t e  was 0 .22 ,  t h e  h i g h e s t  r a t e  was 0 . 5 1 ,  and 0.51 - 0.35  = 
0.16 was t h e  " h i g h e s t  a b s o l u t e  d e v i a t i o n " .  Adding t o  t h i s  
f i g u r e  t h e  o t h e r  e i g h t  a b s o l u t e  d e v i a t i o n s  and t h e n  d i v i d i n g  
by n i n e  g i v e s  0 .09 ,  t h e  e n t r y  a t  t h e  t o p  o f  t h e  f o u r t h  column 
o f  numbers.  E x p r e s s i n g  t h i s  a s  a  p e r c e n t a g e  o f  t h e  n a t i o n a l  
g r o s s  m i g r a p r o d u c t i o n  r a t e  y i e l d s  t h e  27.0% found a t  t h e  t o p  
o f  t h e  l a s t  column o f  numbers.  
An e x a m i n a t i o n  o f  t h e  l a s t  column i n  T a b l e  3  r e v e a l s  t h a t  
c o n s i d e r a b l e  r e g i o n a l  d i f f e r e n t i a l s  i n  l e v e l s  o f  o u t m i g r a t i o n  
e x i s t  i n  a  number o f  I IASA's  c o u n t r i e s .  Foremost  a r e  t h e  h i g h  
d i f f e r e n t i a l  c o u n t r i e s  o f  Canada ( 7 4 . 2 % )  and t h e  F e d e r a l  R e p u b l i c  
o f  Germany ( 5 6 . 8 % ) ,  w i t h  J a p a n  n o t  f a r  b e h i n d  ( 4 1 . 3 % ) .  A t  t h e  
Table 3. Regional differentials in gross migraproduction rates. 
Coun t ry  ( r e f e r e n c e  y e a r :  N a t i o n a l  Lowest  H i g h e s t  MAD MAD/N% 
number o f  r e g i o n s )  ( N )  
A u s t r i a  (1971:9)  0 .35  0 .22  0 . 5 1  0 .09  27 .0  
B u l g a r i a  (1975:7)  0 . 3 1  0 .23  0 .46  0 .07  23 .5  
Canada (1971:  10) 0 .77  0 .48  2.14 0 . 5 7  74 .2  
C z e c h o s l o v a k i a  i1975:lO) 0 .52  0 . 3 1  0 .87  0 .15  29 .6  
Fed. Rep. of Germany ( 1 9 7 4 : l l )  1 .19  0.74 3 .30  0.68 56.8 
F i n l a n d  (1974:  1 2 )  1 .62  0 .85  2.47 0 . 3 5  21.9 
F r a n c e  (1975:  8 )  
German Dem. Rep . (1975 :5 )  
Hungary (1974:6)  
I t a l y  (1978:  5 )  
J a p a n  ( 1970  : 8 ) 
N e t h e r l a n d s  (1974:  5 )  
Po land  (1977 : 1 3 )  
S o v i e t  Union (1974 : 8 )  
Sweden (1974 : 8) 
Un i t ed  Kingdom (1970:lO) 
Un i t ed  S t a t e s  (1970:4)  
A d d i t i o n a l  A g g r e g a t i o n  
A u s t r i a  (1971:  4 )  
I t a l y  (1978 : 20) 
o t h e r  extreme a r e  t h e  low d i f f e r e n t i a l  c o u n t r i e s  of t h e  German 
Democratic Republic ( 1 5 . 5 % ) ,  Poland ( 1 8 . 2 % ) ,  and Sweden (18 .3%)  . *  
The remaining t e n  c o u n t r i e s  e x h i b i t  a  range of MAD/N % va lues  
l y i n g  between 2 0 %  and 4 0 % .  
The p a r t i c u l a r  r e g i o n a l  d i s agg rega t ion  adopted f o r  each 
country  has  an obvious i n f l u e n c e  on mig ra t ion  l e v e l s  and on t h e  
degree  of r e g i o n a l  d i f f e r e n c e s  t h a t  a r e  observed.  I n  two c a s e s ,  
we have an i n d i c a t i o n  of t h e  impact of r e g i o n a l  d e l i n e a t i o n :  
A u s t r i a  and I t a l y .  I n  t h e  Aus t r ian  ca se  s tudy a  four-region 
d i s a g g r e g a t i o n  was a l s o  s t u d i e d ,  and t h e  I t a l i a n  ca se  s tudy  a l s o  
cons idered  s p a t i a l  popu la t ion  dynamics i n  a  system of twenty 
r eg ions .  The l a s t  two rows of Table 3  i n d i c a t e  t h a t ,  f o r  t h e s e  
two c o u n t r i e s ,  an i n c r e a s e  i n  t h e  number of r eg ions  l e d  t o  an 
i n c r e a s e  i n  t h e  degree  of s p a t i a l  d i f f e r e n t i a l s  i n  r e g i o n a l  
mig ra t ion  l e v e l s ,  which i s  t o  be  expected.  What i s  somewhat 
s u r p r i s i n g  i s  t h a t  t h e  amount of  t h e  i n c r e a s e  was r e l a t i v e l y  
smal l :  from 25.0% t o  2 7 . 0 %  i n  t h e  Aus t r ian  ca se  and from 25.1% 
t o  30.1 % i n  t h e  I t a l i a n  ca se .  
Severa l  c i t y  r eg ions  a r e  inc luded  i n  t h e  ca se  s t u d i e s  of 
t h e  Federa l  Republic of Germany and Poland.  I f  ou tmigra t ion  
from such geograph ica l ly  smal l  r eg ions  i s  h ighe r  than  t h e  average ,  
then  of  cou r se ,  t h e  degree  of a  c o u n t r y ' s  r e g i o n a l  d i f f e r e n -  
t i a l s  i s  i n f l a t e d  r e l a t i v e  t o  t h a t  of n a t i o n s  wi thout  c i t y  
r e g i o n s .  The d a t a  on t h e  sample of c i t y  r eg ions  p re sen ted  i n  
Table 4 ,  however, sugges t  t h a t  no such s imple  p a t t e r n  i s  e v i -  
den t .  In  t h e  Federa l  Republic of Germany ou tmigra t ion  from c i t y  
r eg ions  was about twice  a s  h igh  a s  t h e  n a t i o n a l  f i g u r e ,  whereas 
i n  Poland it was about  t h e  same, w i th  fou r  o u t  of f i v e  c i t y  
r eg ions  showing a  Lower than  n a t i o n a l  va lue .  No r e g u l a r i t i e s  
a r e  ev iden t  i n  t h e  o t h e r  c o u n t r i e s  e i t h e r ,  except  f o r  an apparen t  
a s s o c i a t i o n  between t h e  l e v e l  of  a  c i t y  r e g i o n ' s  g r o s s  migra- 
p roduc t ion  r a t e  and i t s  crude n e t  i nmig ra t ion  r a t e .  A l l  c i t y  
*The United S t a t e s ,  w i th  i t s  fou r  very l a r g e  r eg ions ,  n a t u r a l l y  
e x h i b i t s  an unusual ly  low degree  of r e g i o n a l  d i s p a r i t y  ( 7 . 6 % ) ;  
however, t h e  coarseness  of t h e  r e g i o n a l  d i s agg rega t ion  makes 
i t s  i n c l u s i o n  u n s u i t a b l e  f o r  our  comparative s tudy .  Conse- 
quen t ly  we do n o t  i nc lude  it i n  our  a n a l y s i s .  
Table  4 .  Regional  d i f f e r e n t i a l s  i n  g r o s s  migraproduc t ion  
r a t e s :  c i t y  r e g i o n s .  
Country (Ci ty  : National Urban Difference Net migration 
reference year)  ( N )  ( U )  ( U - N )  r a t e  (pe r  1000) 
Austr ia  (1971) 
Vienna 
Bulgaria (1975) 
Sof ia  
Fed. Rep. of Germany (1974) 1.19 
Hamburg 2.87 1.68 -5.90 
Bremen 3.30 2.11 -4.80 
Finland ( 1974) 
Uusimaa-Helsinki 
France (1975) 
Pa r i s  
German D e m .  Rep. (1975) 
Ber l in  
Hungary (1974) 
Central-Budapest 
Japan (1970) 
Kanto-Tokyo 
Poland (1977) 
Warsaw 
Lodz 
Gdansk 
Katowice 
Cracow 
Sweden (1974) 
Stockholm 
United Kingdom ( 1970) 
South East-London 
Additional Aggregation 
Czechoslovakia (1975) 
Prague 
Brat i s lava  
I t a l y  (1978) 
Lazio-Rome 
Netherlands (1974) 1.66 
North Holland-Amsterdam 1.75 0.09 -5.82 
r eg ions  wi th  low GMRs ( 2  3/4) gained popu la t ion  through n e t  
migra t ion ;  t hose  w i th  high GMRs ( 2  1%) l o s t ,  wi th  two excep t ions :  
He l s ink i  and Budapest.  The l a t t e r ,  however, i s  a member of  a  
c l a s s  of  c i t y  r e g i o n s  e x h i b i t i n g  p o s i t i v e  n e t  i nmig ra t ion :  a l l  
Eas t  European c i t i e s .  
To summarize, r e g i o n a l  d i f f e r e n t i a l s  i n  ou tmigra t ion  l e v e l s  
a r e  roughly twice  a s  s t r o n g  i n  some IIASA c o u n t r i e s  a s  i n  
o t h e r s .  Apparently t h e s e  d i f f e r e n c e s  a r e  n o t  simply a  conse- 
quence of d i f f e r e n t  r e g i o n a l i z a t i o n s .  ( ~ u s t r i a  nd I t a l y  s t ayed  
i n  t h e  2 0 % - 4 0 %  ca tegory  d e s p i t e  s i g n i f i c a n t l y  d i f f e r e n t  degrees  
of d i s a g g r e g a t i o n . )  Nor do they  simply r e f l e c t  t h e  presence o r  
absence of c i t y  r eg ions .  
Among c i t y  r e g i o n s  few g e n e r a l i z a t i o n s  a r e  apparen t .  Those 
wi th  low ou tmig ra t ion  l e v e l s  gained from migra t ion  exchanges 
wi th  t h e  rest of  t h e  coun t ry ,  whereas t hose  wi th  high GMRs 
g e n e r a l l y  l o s t .  C i t y  r eg ions  i n  Eas te rn  Europe gained from 
n e t  mig ra t ion ,  whereas t hose  i n  Western Europe gained o r  l o s t ,  
depending on t h e i r  l e v e l  of ou tmigra t ion .  
2 . 2  D i f f e r e n t i a l s  Among Sex- and Age-Specific Regional Popula t ions  
A s tudy  of r e g i o n a l  d i f f e r e n t i a l s  among popu la t ions  wi thout  
r ega rd  t o  sex- and age - spec i f i c  d e t a i l s  may h i d e  p a t t e r n s  t h a t  
a r e  i d e n t i f i a b l e  only  a t  f i n e r  l e v e l s  of r e s o l u t i o n .  Male and 
female mig ra t ion  p a t t e r n s  may va ry ,  and i n f a n t s  may e x h i b i t  
migra t ion  r a t e s  t h a t  d i f f e r  from those  of t h e  e l d e r l y .  
Table 5 r e p e a t s  t h e  c a l c u l a t i o n s  s e t  o u t  i n  Table 3  f o r  
t h e  seven IIASA c o u n t r i e s  f o r  which a  d i sagg rega t ion  by s e x  
could be made. These f i g u r e s  i n d i c a t e  t h a t  r e g i o n a l  d i f f e r e n -  
t i a l s  i n  migra t ion  l e v e l s  among females a r e  s l i g h t l y  h ighe r  
t han  among males i n  h igh  d i f f e r e n t i a l  c o u n t r i e s ,  w i th  Japan 
being t h e  only  count ry  i n  which males show more r e g i o n a l  
d i f f e r e n t i a l s  than  females .  Regional d i f f e r e n t i a l s  f o r  t h e  
two sexes  i n  low d i f f e r e n t i a l  c o u n t r i e s  a r e  about t h e  same. 
Do females mig ra t e  more than  males? According t o  Table 5 
they  do no t .  D i f f e r ences  i n  n a t i o n a l  l e v e l s  of t h e  GMR between 
t h e  sexes  a r e  sma l l ;  n e v e r t h e l e s s  it does seem t h a t  males 
migra te  more than  females i n  high d i f f e r e n t i a l  c o u n t r i e s .  
Table 5. Regional differentials in gross migraproduction rates: 
males and females. 
Coun t ry  ( r e f e r e n c e  y e a r :  N a t i o n a l  Lowest  H i g h e s t  MAD MAD/N% 
number o f  r e g i o n s )  ( N )  
Male 
Canada ( 1971  : 10) 0.77 0 .49  2.12 0 . 5 6  72.7 
Fed. Rep. o f  Germany ( 1 9 7 4 : l l )  1 .36  0 .87  3.68 0 . 7 4  54.7 
F i n l a n d  (1974: 1 2 )  1 . 6 0  0.75 2.33 0 .34  21 .0  
F r a n c e  (1975:8)  0 .83  0 .62  1 . 3 6  0 . 1 8  22 .1  
Japan (1970: 8 )  1 . 5 8  0 .88  2.79 0 . 6 6  42.0 
Sweden (1974:8)  1 . 1 8  0 . 8 1  1 .47  0 . 2 2  18 .3  
U n i t e d  Kingdom (1970:  10) 1 .23  0 . 9 3  1 .90  0 . 2 5  20.2 
Fema 1 e 
Canada (1971: 10) 0 . 7 4  0 .46  2.13 0 . 5 8  78.4 
Fed. Rep. o f  Germany ( 1 9 7 4 : l l )  1 .02  0 . 6 1  2.89 0 . 6 0  58 .7  
F i n l a n d  (1974 : 1 2 )  1 . 6 4  0 .96  2.63 0 .39  23.7 
F r a n c e  (1975: 8 )  0 .84  0 .65  1 .33  0 .19  22.2 
Japan (1970:8)  1 .17  0 .63  2 -01 0 .46  39.6 
Sweden (1974:8)  1 . 2 1  0 .82  1 . 4 8  0 . 2 3  1 8 . 8  
U n i t e d  Kingdom (1970: lO)  1 .17  0 . 8 1  1 .80  0 . 2 4  20.7 
T a b l e s  6 ,  7 ,  and 8 p r e s e n t  d a t a  on r e g i o n a l  m i g r a t i o n  d i f -  
f e r e n t i a l s  f o r  t h r e e  d i s t i n c t  age groups:  i n f a n t s  ( 0 - 4  y e a r s )  , 
young a d u l t s  ( 15-29 y e a r s )  , and t h e  e l d e r l y  ( 6 5  y e a r s  and o v e r )  . 
R e c a l l i n g  t h e  a g e  p r o f i l e s  of  m i g r a t i o n  s e t  o u t  e a r l i e r  i n  t h i s  
p a p e r ,  one might  r e a s o n a b l y  e x p e c t  t h e s e  groups  t o  c a p t u r e  t h e  
r a n g e  o f  d i v e r s e  p a t t e r n s  of  m i g r a t i o n  b e h a v i o r .  M i g r a t i o n  
l e v e l s  shou ld  be  r e l a t i v e l y  h i g h  among young a d u l t s ,  low among 
t h e  e l d e r l y ,  and somewhere i n  between t h e s e  two ex t remes  among 
i n £  a n t s .  
Of t h e  t h r e e  h i g h  d i f f e r e n t i a l  c o u n t r i e s  i d e n t i f i e d  i n  
Tab le  3,  Canada and t h e  F e d e r a l  Republ ic  of  Germany show h i g h  
r e g i o n a l  d i f f e r e n t i a l s  i n  a l l  t h r e e  age  g r o u p s ,  w i t h  MAD/N % 
v a l u e s  exceed ing  50% i n  a l l  c a s e s .  J a p a n ,  on t h e  o t h e r  hand,  
shows h i g h  r e g i o n a l  d i f f e r e n t i a l s  o n l y  i n  t h e  young a d u l t  age  
group ( 5 8 . 3 % ) .  Thus t h e  h i g h  d i f f e r e n t i a l  s t a t u s  of  Japan  i s  
l a r g e l y  a  consequence of  t h e  d i v e r s e  m i g r a t i o n  b e h a v i o r  of 
i t s  young a d u l t s .  
Among t h e  t h r e e  low d i f f e r e n t i a l  c o u n t r i e s  i n  Tab le  3 ,  
t h e  German Democrat ic  Republ ic  and Sweden e x h i b i t  r e l a t i v e l y  
low d i f f e r e n t i a l s  i n  a l l  t h r e e  age  g r o u p s ,  w i t h  MAD/N % v a l u e s  
n o t  exceed ing  25% i n  a l l  c a s e s .  But Po land ,  which i n  Tab le  3  
had a  MAD/N % v a l u e  under 2 0 % ,  now shows a  s l i g h t l y  h i g h e r  f i g u r e  
f o r  i n f a n t s  and s i g n i f i c a n t l y  h i g h e r  v a l u e s  f o r  young a d u l t s  
and t h e  e l d e r l y  (31 .2% and 3 5 . 6 % )  . 
Within  each  o f  t h e  t h r e e  age groups  c o n s i d e r e d ,  no d i s t i n c t  
p a t t e r n s  of  c o u n t r y  d i f f e r e n t i a l s  a r e  e v i d e n t .  F rance  and t h e  
S o v i e t  Union show h i g h  r e g i o n a l  d i f f e r e n t i a l s  among t h e  e l d e r l y ,  
b u t  e x h i b i t  low and modera te  d i f f e r e n t i a l s ,  r e s p e c t i v e l y ,  i n  
t h e  o t h e r  two a g e  g r o u p s .  Seven c o u n t r i e s  have MAD/N % v a l u e s  
under  20% f o r  i n f a n t  m i g r a t i o n  and f o u r  c o u n t r i e s  have  s c o r e s  
t h i s  low f o r  t h e  e l d e r l y .  Yet no p a t t e r n  emerges. I t  a p p e a r s  
t h a t  a  more p r o f i t a b l e  s e a r c h  f o r  r e g u l a r i t i e s  might  f low 
from a  f o c u s  on t h e  e n t i r e  age p r o f i l e  and i t s  d i s a s s o c i a t i o n  
from m i g r a t i o n  l e v e l s .  
Table 6. Regional differentials in gross migraproduction 
rates: infants (0-4 years) . 
Coun t ry  ( r e f e r e n c e  y e a r :  N a t i o n a l  Lowest  H i g h e s t  MAD - m / N %  
number o f  r e g i o n s )  (N) 
----- 
A u s t r i a  (1971:9)  0 .022 0 .012 0 .041  0.008 36.4 
B u l g a r i a  ( 1 9  75 : 7)  
Canada (1971  : 10) 
C z e c h o s l o v a k i a  (1975: lO)  
Fed. Rep. o f  Germany ( 1 9 7 4 : l l )  
F i n l a n d  ( 1974 : 1 2 )  
F r a n c e  (1975 : 8) 
German D e m .  Rep. (1975:5)  
Hungary (1974:6)  
I t a l y  (1978:  5 )  
J a p a n  (1970: 8) 
N e t h e r l a n d s  (1974:  5 )  
Po land  (1977 :13)  
S o v i e t  Union (1974 : 8 )  
Sweden (1974 : 8 )  
U n i t e d  Kingdom (1970 : lO)  
U n i t e d  S t a t e s  (1970:4)  
A d d i t i o n a l  A g g r e g a t i o n  
A u s t r i a  (1971 :4)  
I t a l y  (1978:  20) 
Table 7. Regional differentials in gross migraproduction 
rates: young adults (1 5-29 years) . 
Country  ( r e f e r e n c e  y e a r :  N a t i o n a l  Lowest H i g h e s t  MAD MAD/N% 
number o f  r e g i o n s )  ( N )  
A u s t r i a  (1971:9)  0.165 0 .109 0 .246  0 .040  24.1 
B u l g a r i a  (1975 : 7) 0.164 0.107 0.284 0.054 33 .0  
Canada (1971 : 10) 0.216 0.119 0.756 0.218 101.1 
Czechos lovak ia  (1975 : 10) 0.202 0.137 0 .289 0 .048 24.0  
Fed. Rep. o f  Germany ( 1 9 7 4 : l l )  0 .521 0.343 1 .390 0 .281  53.9  
F i n l a n d  (1974:12) 0.772 0.426 1 .270  0 .204 26.4 
F rance  (1975:8) 0 .251  0.200 0.287 0.028 11 .3  
German Dem.  Rep. (1975:5) 0.206 0 .179 0.246 0.024 1 1 . 7  
Hungary (1974 : 6 )  1 .239  0.866 1.797 0.292 23.5 
I t a l y  (1978:5)  0 .169 0.086 0 .245  0 .058  34.6 
J a p a n  (1970:8)  0 .679  0 .269 1 .385  0.396 58.3  
N e t h e r l a n d s  (1974 : 5)  0.417 0 .341  0.698 0 .124 29.8 
Poland (1977:13) 0 .240 0.104 0.402 0 .075 31.2 
S o v i e t  Union (1974:8)  1.357 0.607 2.443 0 .486 35 .8  
Sweden (1974 : 8 )  0.517 0 .341 0.724 0 .120 23.3 
Uni ted  Kingdom (1970:lO) 0.463 0 .360 0.749 0 .108 23.4 
Uni t ed  S t a t e s  (1970:4)  0.506 0.398 0.568 0 .057  11.2  
A u s t r i a  (1971 : 4)  0 .084 0 .054 0.125 0 . 0 2 1  25 .0  
I t a l y  (1978: 20) 0 .201  0.099 0.489 0.077 38.4 
Table  8 .  Regional  d i f f e r e n t i a l s  i n  g r o s s  migraproduc t ion  
r a t e s :  e l d e r l y  ( 6 5  y e a r s  and o v e r )  . 
Country ( r e f e r e n c e  y e a r :  N a t i o n a l  Lowest Hiqhes t  MAD MAD/N % 
number o f  r e g i o n s )  ( N )  
A u s t r i a  (1971: 9) 
B u l g a r i a  (1975: 7) 
Canada (1971 : 10) 
Czechoslovakia  (1975 : 10) 
Fed. Rep. o f  Germany (1974 : 11) 
F i n l a n d  (1974: 1 2 )  
France (1975 : 8)  
German Dem. Rep. (1975:5) 
Hungary (1974 :6)  
I t a l y  (1978: 5)  
Japan (1970:8) 
Ne ther lands  (1974 : 5 )  
Poland (1977 : 13)  
S o v i e t  Union (1974 : 8) 
Sweden (1974 : 8)  
Uni ted Kingdom (1970 : lo) 
United S t a t e s  (1970:4) 
A d d i t i o n a l  Aggregat ion 
A u s t r i a  (1971: 4 )  
I t a l y  (1978: 20) 
3. REGIONAL COMPARATIVE ANALYSIS OF MIGRATION: AGE PROFILES 
Most human populations experience rates of age-specific 
fertility and mortality that exhibit remarkably persistent 
regularities. Consequently, demographers have found it possible 
to summarize and codify such regularities by means of mathemat- 
ical expressions called model schedules. Although the develop- 
ment of model fertility and mortality schedules have received 
considerable attention in demographic studies, the construction 
of model migration schedules has not, even though the techniques 
that have been successfully applied to treat the former can be 
readily extended to deal with the latter. 
We began this paper with an examination of regularities 
in age profile exhibited by empirical schedules of migration 
rates; we now adopt the notion of model migration schedules 
to express these regularities in mathematical form. We then 
use model schedules to examine patterns of variation present 
in a large number of such schedules. Drawing on this compara- 
tive analysis of "observed" model schedules, we develop several 
"families" of schedules and define a "standard" migration sched- 
ule. We then go on to disaggregate age profiles by cause 
and by family status in an effort to account for their apparent 
universality. 
3.1 Model Migration Schedules 
The most prominent regularity found in empirical schedules 
of age-specific migration rates is the selectivity of migration 
with respect to age. Young adults in their early twenties 
generally show the highest migration rates and young teenagers 
the lowest. The migration rates of children mirror those of 
their parents; hence the'migration rates of infants exceed those 
of adolescents. Finally, migration streams directed toward 
regions with warmer climates and into or out of large cities 
with relatively high levels of social services and cultural 
amenities often exhibit a "retirement peak" at ages in the mid- 
sixties or beyond. 
Figure 4 illustrates a typical o b s e r v e d  age-specific migra- 
tion schedule (the jagged outline) and its graduation by a 
model  s c h e d u l e  (the superimposed smooth outline) defined as the 
sum of four components: 
1 .  A single negative exponential curve of the p r e - l a b o r  
f o r c e  a g e s ,  with its rate of descent al 
2. A left-skewed unimodal curve of the l a b o r  f o r c e  ages 
positioned at mean age p on the age axis and exhibiting 2 
rates of ascent X and descent a2 2 
3. An almost bell-shaped curve of the p o s t - l k b o r  f o r c e  
ages positioned at p3 on the age axis and exhibiting 
rates of ascent X3 and descent a3 
4. A constant curve c, the inclusion of which improves 
the fit of the mathematical expression to the observed 
schedule 
The decomposition described above suggests the following 
simple sum of four curves (Rogers et al. 1978): 
M(x) = al exp (-a,x) 
'i 
The labor force and the post-labor force components in 
equation (1) adopt the "double exponential" curve formulated 
by Coale and McNeil (1972) for their studies of nuptiality 
patterns. 
The "full" model schedule in equation (1 ) has 1 1  parameters: 
al, al, a2, p2, a2, h2, a3, p3, a3, h3, and c. The p r o f i l e  of 
the full model schedule is defined by 7 of the 1 1  parameters: 
M2r a2, A2t P3, a3, and A 3 -  Its l e v e l  is determined by the 
a, = rate of descent of pre-labor force component 
A, = rate of ascent of labor force component 
a, = rate of descent of labor f o r e  component 
A, = rate of ascent of post-labor f ~ r c e  component 
a, = rate of descent of post-labor force component 
c = mnstant 
xL= low point 
x,, = high peak 
X ,  = retirement peak 
X = izbor force shift 
A = parental shift 
B = jump 
X 
x.t x,, x + A  
Age, x 
F i g u r e  4 .  Observed and model m ig ra t i on  s chedu l e s :  males ,  
Stockholm, 1974. 
Source : Rogers and C a s t r o  (1981b) .  
remain ing  4 p a r a m e t e r s :  a l ,  a 2 ,  a 3 ,  and c .  A change i n  t h e  
v a l u e  of  t h e  GMR o f  a  p a r t i c u l a r  model s c h e d u l e  a l t e r s  propor-  
t i o n a l l y  t h e  v a l u e s  o f  t h e  l a t t e r  b u t  does  n o t  a f f e c t  t h e  former .  
A s  w e  s h a l l  see l a t e r  i n  t h i s  p a p e r ,  however,  c e r t a i n  a s p e c t s  
o f  t h e  p r o f i l e  a l s o  depend on t h e  a l l o c a t i o n  of  t h e  s c h e d u l e ' s  
l e v e l  among t h e  p r e - l a b o r ,  l a b o r ,  and p o s t - l a b o r  f o r c e  a g e  com- 
p o n e n t s  and on t h e  s h a r e  of  t h e  t o t a l  l e v e l  accoun ted  f o r  by 
t h e  c o n s t a n t  t e r m  c .  F i n a l l y ,  m i g r a t i o n  s c h e d u l e s  w i t h o u t  a  
r e t i r e m e n t  peak may be  r e p r e s e n t e d  by a  " reduced"  model w i t h  
seven p a r a m e t e r s ,  because  i n  such i n s t a n c e s  t h e  t h i r d  component 
of  e q u a t i o n  ( 1 )  i s  o m i t t e d .  
Table  9  sets o u t  e s t i m a t e d  v a l u e s  f o r  t h e  b a s i c  and d e r i v e d  
measures o f  t h e  model s c h e d u l e  p r e s e n t e d  i n  F i g u r e  4 .  The 
method chosen f o r  f i t t i n g  t h e  model s c h e d u l e  t o  t h e  d a t a  i s  
a  f u n c t i o n a l - m i n i m i z a t i o n  p rocedure  known a s  t h e  m o d i f i e d  
Levenberg-Marquardt a l g o r i t h m  (Appendix A o f  Rogers and C a s t r o  
1981b, Brown and Dennis 1972, Levenberg 1944, Marquardt  1 9 6 3 ) .  
Minimum c h i - s q u a r e  e s t i m a t o r s  a r e  used t o  g i v e  more we igh t  t o  
age  g roups  w i t h  s m a l l e r  r a t e s  of  m i g r a t i o n .  
To a s s e s s  t h e  g o o d n e s s - o f - f i t  t h a t  t h e  model s c h e d u l e  
p r o v i d e s  when it i s  a p p l i e d  t o  obse rved  d a t a ,  w e  may c a l c u l a t e  
EI t h e  mean of t h e  a b s o l u t e  d i f f e r e n c e s  between e s t i m a t e d  and 
obse rved  v a l u e s  e x p r e s s e d  a s  a  p e r c e n t a g e  of  t h e  obse rved  mean: 
T h i s  measure i n d i c a t e s  t h a t  t h e  f i t  of t h e  model t o  t h e  Stock-  
holm d a t a  i s  r e a s o n a b l y  good, t h e  i n d e x  of  g o o d n e s s - o f - f i t  E 
b e i n g  6.87. 
Model m i g r a t i o n  s c h e d u l e s  of t h e  form s p e c i f i e d  i n  equa- 
t i o n  ( 1 )  may be c l a s s i f i e d  i n t o  f a m i l i e s  a c c o r d i n g  t o  t h e  r a n g e s  
of  v a l u e s  t a k e n  on by t h e i r  p r i n c i p a l  p a r a m e t e r s .  For  example, 
w e  may o r d e r  s c h e d u l e s  a c c o r d i n g  t o  t h e i r  m i g r a t i o n  l e v e l s  a s  
d e f i n e d  by t h e  v a l u e s  of  f o u r  l e v e l  p a r a m e t e r s  i n  e q u a t i o n  ( I ) ,  
i . e . ,  a l ,  a 2 ,  a 3 ,  and c  ( o r  by t h e i r  a s s o c i a t e d  G M R s ) .  A l t e r -  
n a t i v e l y ,  w e  may d i s t i n g u i s h  s c h e d u l e s  w i t h  a  r e t i r e m e n t  peak 
from t h o s e  w i t h o u t  one ,  o r  w e  may r e f e r  t o  s c h e d u l e s  w i t h  r e l a -  
t i v e l y  low o r  h i g h  v a l u e s  f o r  t h e  r a t e  of a s c e n t  of  t h e  l a b o r  
f o r c e  c u r v e  A 2  o r  t h e  mean age  n. I n  many a p p l i c a t i o n s ,  i t  i s  
a l s o  meaningful  t o  c h a r a c t e r i z e  m i g r a t i o n  s c h e d u l e s  i n  terms of  
s e v e r a l  of t h e  fundamenta l  measures i l l u s t r a t e d  i n  F i g u r e  4 ,  
such a s  t h e  low p o i n t  x  t h e  h i g h  peak xh,  and t h e  r e t i r e m e n t  L ' 
peak xr.  A s s o c i a t e d  w i t h  t h e  f i r s t  p a i r  of p o i n t s  i s  t h e  l a b o r  
f o r c e  s h i f t  X I  which i s  d e f i n e d  t o  be t h e  d i f f e r e n c e  i n  y e a r s  
. between t h e  a g e s  of t h e  h i g h  peak and t h e  low p o i n t ,  i . e . ,  X = 
h  - Xt. The i n c r e a s e  i n  t h e  m i g r a t i o n  r a t e  of i n d i v i d u a l s  
aged xh o v e r  t h o s e  aged x  w i l l  be c a l l e d  t h e  jump B. L 
T a b l e  9. P a r a m e t e r s  and v a r i a b l e s  d e f i n i n g  obse rved  model 
m i g r a t i o n  s c h e d u l e s :  o u t m i g r a t i o n  of males from 
t h e  Stockholm r e g i o n ,  1974 obse rved  d a t a  by s i n g l e  
y e a r s  of  age .  
Paramete r  o r  Pa ramete r  o r  
v a r i a b l e  Value v a r i a b l e  Value 
a ~ h e  GMR, i t s  p e r c e n t a g e  d i s t r i b u t i o n  a c r o s s  t h e  t h r e e  major  a g e  c a t e g o r i e s  
( i . e . ,  0-14, 15-64, 6 5 + ) ,  and t h e  mean age  n a r e  a l l  c a l c u l a t e d  w i t h  a  
model s c h e d u l e  spann ing  an  age  range  of 95 y e a r s .  
The c l o s e  correspondence  between t h e  m i g r a t i o n  r a t e s  of  
c h i l d r e n  and t h o s e  of t h e i r  p a r e n t s  s u g g e s t s  a n o t h e r  impor t an t  
s h i f t  i n  observed mig ra t i on  s chedu l e s .  I f ,  f o r  each  p o i n t  x  
on t h e  post-high-peak p a r t  of t h e  m i g r a t i o n  c u r v e ,  w e  o b t a i n  by 
i n t e r p o l a t i o n  t h e  age  (where it e x i s t s ) ,  x  - Ax s a y ,  w i th  t h e  
i d e n t i c a l  r a t e  of m i g r a t i o n  on t h e  pre-low-point  p a r t  of  t h e  
mig r a t i on  cu rve ,  t h e n  t h e  average  of t h e  v a l u e s  of  Ax,  ca l cu -  
l a t e d  i n c r e m e n t a l l y  f o r  t h e  number o f  y e a r s  between ze ro  and 
t h e  low p o i n t  xL,  w i l l  be d e f i n e d  a s  t h e  observed p a r e n t a l  
s h i f t  A .  
An observed  ( o r  a  g r adua t ed )  a g e - s p e c i f i c  m i g r a t i o n  sched- 
u l e  may be  d e s c r i b e d  i n  a  number o f  u s e f u l  ways. For example, 
r e f e r e n c e s  may be made t o  t h e  h e i g h t s  a t  p a r t i c u l a r  age s ,  t o  
l o c a t i o n s  of  impor t an t  peaks  o r  t r o u g h s ,  t o  s l o p e s  a long  t h e  
s c h e d u l e ' s  age  p r o f i l e ,  t o  r a t i o s  between p a r t i c u l a r  h e i g h t s  
o r  s l o p e s ,  t o  a r e a s  under p a r t s  of  t h e  c u r v e ,  and t o  bo th  h o r i -  
z o n t a l  and v e r t i c a l  d i s t a n c e s  between impor t an t  h e i g h t s  and 
l o c a t i o n s .  The v a r i o u s  d e s c r i p t i v e  measures c h a r a c t e r i z i n g  
an a g e - s p e c i f i c  model m ig ra t i on  s chedu l e  may be conven i en t l y  
grouped i n t o  t h e  fo l l owing  c a t e g o r i e s  and s u b c a t e g o r i e s :  
1 .  Bas i c  measures ( t h e  1 1  fundamental  pa ramete r s  and 
t h e i r  r a t i o s )  
h e i g h t s :  a l f  a 2 ,  a 3 ,  c 
l o c a t i o n s :  
v2 '  v3 
s l o p e s  : a l f  a2 r  h 2 r  a 3 ,  h 3  
r a t i o s  : &1c = a l / c ,  6 1 2  = a l / a 2 ,  6 3 2  = a  /a 3  2 '  
812 = a l / a 2 ,  u 2  = h2/a2,  u 3  = h3/a3 
2.. Derived measures ( p r o p e r t i e s  of t h e  model s chedu l e )  
a r e a s  : GMR, % (0 -1  4 )  , % (15-64) , % (65+)  
- 
l o c a t i o n s :  n ,  xL,  xh,  xr 
d i s t a n c e s :  X ,  A ,  B 
A conven ien t  approach f o r  c h a r a c t e r i z i n g  an observed model 
m i g r a t i o n  schedu le  ( i - e . ,  an e m p i r i c a l  s chedu l e  g r adua t ed  by 
e q u a t i o n  ( 1 ) )  i s  t o  beg in  w i t h  t h e  c e n t r a l  l a b o r  f o r c e  curve  
and then  t o  "add on" t h e  pre - labor  f o r c e ,  pos t - labor  f o r c e ,  and 
c o n s t a n t  components. This  approach i s  r ep re sen ted  g r a p h i c a l l y  
i n  F igure  5.  
labor force pre-labor post-labor constant model schedule 
component force force component 
cornponent component 
Figure  5 .  A schemat ic  diagram of t h e  fundamental components 
of t h e  f u l l  model migra t ion  schedule .  
One can imagine d e s c r i b i n g  a  decomposition of t h e  model 
migra t ion  schedule  a long t h e  v e r t i c a l  and h o r i z o n t a l  dimensions;  
e . g . ,  a l l o c a t i n g  a  f r a c t i o n  of i t s  l e v e l  t o  t h e  c o n s t a n t  compo- 
nen t  and then  d i v i d i n g  t h e  remainder among t h e  o t h e r  t h r e e  ( o r  
two) components. The r a t i o  6 = a  /c  measures t h e  former 1 c  1 
a l l o c a t i o n ,  and 6 1 2  = a l / a 2  and 6 3 2  = a  / a  r e f l e c t  t h e  l a t t e r  3  2 
d i v i s i o n .  
The h e i g h t s  of t h e  l a b o r  f o r c e  and pre - labor  f o r c e  compo- 
nen t s  a r e  r e f l e c t e d  i n  t h e  parameters  a 2  and a , ,  r e s p e c t i v e l y ;  
t h e r e f o r e  t h e  r a t i o  a2 /a l  i n d i c a t e s  t h e  degree  of " l abo r  domi- 
nance" ,  and i t s  r e c i p r o c a l ,  6 1 2  = a l / a 2 ,  t h e  index of c h i l d  
dependency, measures t h e  pace a t  which c h i l d r e n  mig ra t e  wi th  
t h e i r  p a r e n t s .  Thus t h e  lower t h e  va lue  of 6 1 2 ,  t h e  lower t h e  
degree of c h i l d  dependency e x h i b i t e d  by a  migra t ion  schedule  
and,  cor respondingly ,  t h e  g r e a t e r  i t s  l a b o r  dominance. This  
sugges t s  a  dichotomous c l a s s i f i c a t i o n  of migra t ion  schedules  
i n t o  c h i l d  dependen t  and l abor  dominant c a t e g o r i e s .  
An analogous argument a p p l i e s  t o  t h e  pos t - labor  f o r c e  cu rve ,  
and 6 3 2  = a3/a2 sugges t s  i t s e l f  a s  t h e  a p p r o p r i a t e  index.  I t  
w i l l  be s u f f i c i e n t  f o r  our  purposes ,  however, t o  r e l y  simply on 
t h e  va lue  taken on by t h e  parameter a 3 ,  wi th  p o s i t i v e  va lues  
po in t ing  o u t  t h e  presence of a  r e t i r e m e n t  peak and a  zero va lue  
i n d i c a t i n g  i t s  absence.  
Labor dominance r e f l e c t s  t h e  r e l a t i v e  migra t ion  l e v e l s  of 
those  i n  t h e  working ages  r e l a t i v e  t o  t hose  of c h i l d r e n  and 
pens ioners .  Labor asymmetry r e f e r s  t o  t h e  shape of  t h e  l e f t -  
skewed unimodal curve d e s c r i b i n g  t h e  age p r o f i l e  of l a b o r  f o r c e  
migra t ion .  A convenient  i n d i c a t o r  of t h e  degree  of asymmetry 
of t h e  curve i s  t h e  r a t i o  a2 = h2/a2. 
Again, an analogous argument a p p l i e s  t o  t h e  pos t - labor  
f o r c e  curve ,  and a 3  = X3/a3 may be de f ined  a s  t h e  index of 
r e t i r e m e n t  asymmetry. 
When "adding on" a  pre- labor  f o r c e  curve of a  g iven l e v e  l 
t o  t h e  l a b o r  f o r c e  component, it i s  a l s o  important  t o  i n d i c a t e  
something of i t s  shape .  For example, i f  t h e  migra t ion  r a t e s  of 
c h i l d r e n  m i r r o r  t h o s e  of t h e i r  p a r e n t s ,  then a l  should be 
approximately equa l  t o  a  and B 1 2  = a , / a 2 ,  t h e  index of 2 
p a r e n t a l - s h i f t  r e g u l a r i t y ,  should be c l o s e  t o  u n i t y .  
Large d i f f e r e n c e s  i n  GMRs give  r i s e  t o  s l o p e s  and v e r t i c a l  
r e l a t i o n s h i p s  among schedules  t h a t  a r e  noncomparable when 
examined v i s u a l l y .  Recourse then  must be made t o  a  s t a n d a r d i -  
za t ion  of t h e  a r e a s  under t h e  migra t ion  cu rves ,  f o r  example, 
a  gene ra l  r e s c a l i n g  t o  a  GMR of u n i t y .  Reca l l  t h a t  t h e  p r i n -  
c i p a l  s lope  and l o c a t i o n  parameters  and r a t i o s  used t o  charac-  
t e r i z e  model migra t ion  schedules  a r e  no t  a f f e c t e d  by changes 
i n  l e v e l s .  Only h e i g h t s ,  a r e a s ,  and v e r t i c a l  d i s t a n c e s ,  such 
a s  t h e  jump, a r e  level-dependent  measures. 
3.2 A Comparative Analysis  
Sec t ion  3.1 demonstrated t h a t  a g e - s p e c i f i c  r a t e s  of migra- 
t i o n  e x h i b i t  a  fundamental age p r o f i l e ,  which can be expressed 
i n  mathematical  form a s  a  model migra t ion  schedule  de f ined  by 
a  t o t a l  of 1 1  p a r am e t e r s .  I n  t h i s  s e c t i o n  w e  seek t o  e s t a b l i s h  
t h e  r a ng es  o f  v a l u e s  t y p i c a l l y  assumed by each  of  t h e s e  param- 
eters  and t h e i r  a s s o c i a t e d  d e r i v e d  v a r i a b l e s .  T h i s  e x e r c i s e  
i s  made p o s s i b l e  by t h e  a v a i l a b i l i t y  of t h e  r e l a t i v e l y  l a r g e  
d a t a  b a se  on m i g r a t i o n  f lows c o l l e c t e d  by t h e  Comparative Migra- 
t i o n  and S e t t l e m e n t  Study.  The m i g r a t i o n  d a t a  f o r  each  o f  t h e  
17 c o u n t r i e s  i n c l u d e d  i n  t h i s  s t u d y  a r e  set  o u t  i n  i n d i v i d u a l  
c a s e  s t u d y  r e p o r t s ,  which a r e  l i s t e d  a t  t h e  end of  t h i s  paper .  
The a g e - s p e c i f i c  m i g r a t i o n  r a t e s  t h a t  were used t o  demon- 
s t r a t e  t h e  f i t  o f t h e m o d e l  m i g r a t i o n  s chedu l e  i n  t h e  l a s t  sec -  
t i o n  w e r e  s i n g l e - y e a r  r a t e s .  Such d a t a  a r e  s c a r c e  a t  t h e  
r e g i o n a l  l e v e l  and ,  i n  ou r  comparat ive  a n a l y s i s ,  w e r e  a v a i l a b l e  
o n l y  f o r  Sweden. A l l  o t h e r  r e g i o n - s p e c i f i c  m i g r a t i o n  d a t a  were 
r e p o r t e d  f o r  f i v e - y e a r  age  groups  on ly  and ,  t h e r e f o r e ,  must be 
i n t e r p o l a t e d  t o  p r o v i d e  t h e  nece s sa ry  i n p u t  d a t a  by s i n g l e  y e a r s  
of  age .  I n  a l l  such i n s t a n c e s  t h e  r e g i o n - s p e c i f i c  m i g r a t i o n  
s c h e d u l e s  w e r e  f i r s t  s c a l e d  t o  a  GMR of u n i t y  (GMR = 1 )  b e f o r e  
be ing  s u b j e c t e d  t o  a  c u b i c - s p l i n e  i n t e r p o l a t i o n  (McNeil e t  a l .  
1 9 7 7 ) .  S t a r t i n g  w i t h  a  m i g r a t i o n  schedu le  w i th  a  GMR of  u n i t y  
and r a t e s  by s i n g l e  y e a r s  o f  age ,  t h e  n o n l i n e a r  parameter  
e s t i m a t i o n  a l g o r i t h m  u l t i m a t e l y  y i e l d s  a  set  of e s t i m a t e s  f o r  
t h e  model s c h e d u l e ' s  pa ramete r s .  
Table  9 r e f e r r e d  t o  r e s u l t s  f o r  r a t e s  of  male m i g r a t i o n  
from t h e  Stockholm r e g i o n  t o  t h e  r e s t  o f  Sweden, t h a t  i s ,  t o  
t h e  a g g r eg a t e  of  t h e  o t h e r  seven r e g i o n s  t h a t  were d e f i n e d  i n  
t h e  Swedish c a s e  s t u d y .  I f  t h e s e  r a t e s  w e r e  t o  be d i s agg re -  
g a t e d  by r e g i o n  o f  d e s t i n a t i o n ,  t hen  8* = 6 4  i n t e r r e g i o n a l  
s c h e d u l e s  would need t o  be examined f o r  each  s e x ,  which would 
compl ica te  comparisons w i t h  o t h e r  n a t i o n s .  To r e s o l v e  t h i s  
d i f f i c u l t y  w e  s h a l l  a s s o c i a t e  a  " t y p i c a l "  s chedu l e  w i t h  each 
c o l l e c t i o n  o f  n a t i o n a l  r a t e s  by c a l c u l a t i n g  t h e  mean of  each  
parameter  and d e r i v e d  v a r i a b l e .  
To av o i d  t h e  i n f l u e n c e  of  u n r e p r e s e n t a t i v e  " o u t l i e r "  
o b s e r v a t i o n s  i n  t h e  computa t ion  of ave r ages  d e f i n i n g  a  t y p i c a l  
n a t i o n a l  s c h e d u l e ,  it was dec ided  t o  d e l e t e  approx imate ly  10 
p e r c e n t  of  t h e  "extreme" s chedu l e s .  S p e c i f i c a l l y ,  t h e  pa ramete r s  
and d e r i v e d  v a r i a b l e s  were o rde red  from low v a l u e  t o  h igh  v a l u e ;  
t h e  lowes t  5  p e r c e n t  and t h e  h i g h e s t  5  p e r c e n t  w e r e  d e f i n e d  t o  
be extreme v a l u e s .  Schedules  w i th  t h e  l a r g e s t  number of  low 
and h i g h  ext reme v a l u e s  were d i s c a r d e d ,  i n  sequence ,  u n t i l  o n l y  
abou t  9 0  p e r c e n t  of t h e  o r i g i n a l  number of s chedu l e s  remained.  
Th i s  reduced se t  t h e n  s e rved  a s  t h e  popu l a t i on  of  s chedu l e s  f o r  
t h e  c a l c u l a t i o n  o f  v a r i o u s  summary s t a t i s t i c s .  Tab le  10 i l l u s -  
t r a t e s  t h e  av e r ag e  pa ramete r  v a l u e s  o b t a i n e d  w i th  t h e  Swedish 
d a t a .  (The median, mode, s t a n d a r d  devia t ion- to-mean r a t i o ,  and 
lower  and upper bounds a r e  a l s o  of i n t e r e s t  and a r e  i nc luded  
a s  p a r t  of  t h e  more d e t a i l e d  computer o u t p u t s  reproduced i n  
Appendix B of Rogers and C a s t r o  1981b.)  
The a v a i l a b i l i t y  of one-year  and f i v e - y e a r  age  i n t e r v a l s  
f o r  t h e  same Swedish d a t a  a l lowed us t o  t e s t  whether  t h e  i n t e r -  
p o l a t i o n  p rocedure  g i v e s  s a t i s f a c t o r y  r e s u l t s .  To i n v e s t i g a t e  
t h i s ,  t h e  r e s u l t s  of  Tab le  10were r e p l i c a t e d  u s i n g  an aggrega- 
t i o n  w i t h  f i v e - y e a r  age  i n t e r v a l s .  The r e s u l t s ,  se t  o u t  i n  
Tahle  1 1 , i n d i c a t e  t h a t  a l t hough  t h e  i n t e r p o l a t i o n  p rocedure  i s  
a d e q u a t e ,  t h e  pa ramete r  X 2  i s  c o n s i s t e n t l y  under -es t imated  w i t h  
f i v e - y e a r  d a t a .  Th i s  tendency shou ld  be no ted  and k e p t  i n  mind. 
I t  i s  a l s o  i m p o r t an t  t o  n o t e  t h e  e r r a t i c  behav io r  of t h e  
r e t i r e m e n t  peak,  a p p a r e n t l y  a  r e s u l t  of i t s  extreme s e n s i t i v i t y  
t o  t h e  l o s s  o f  i n f o r m a t i o n  a r i s i n g  from t h e  a g g r e g a t i o n .  Thus, 
a l though  w e  s h a l l  c o n t i n u e  t o  p r e s e n t  r e s u l t s  r e l a t i n g  t o  t h e  
p o s t - l a b o r  f o r c e  a g e s ,  t hey  w i l l  n o t  be a  p a r t  of o u r  s e a r c h  
f o r  f a m i l i e s  o f  s c h e d u l e s .  
Tab les  10 and 1 1  summarize average  parameter  v a l u e s  f o r  57 
male and 57 female  Swedish model m i g r a t i o n  s chedu l e s .  W e  now 
s h a l l  expand o u r  a n a l y s i s  t o  i n c l u d e  a  much l a r g e r  d a t a  b a s e ,  
adding t o  t h e  1 1 4  Swedish model s chedu l e s  ano the r  1 6 4  s chedu l e s  
from t h e  United Kingdom (Table  1 2 ) ,  1 1 4  from Japan ,  20 from t h e  
Ne ther lands  (Table  1 3 )  , 58 from t h e  S o v i e t  Union, 8 from t h e  
United S t a t e s ,  and 32 from Hungary (Table  1 4 ) .  Summary s t a t i s t i c s  
f o r  t h e s e  510 s ch ed u l e s  a r e  s e t  o u t  i n  Appendix B of  Rogers and 
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Table  13. Mean v a l u e s  o f  p a r a m e t e r s  d e f i n i n g  t h e  reduced set  of obse rved  model m i g r a t i o n  
s c h e d u l e s :  J a p a n ,  8 r e g i o n s ,  1970; t h e  N e t h e r l a n d s ,  12 r e g i o n s ,  1974.a 
Japan Netherlands 
Male Fema 1 e Male Fema 1 e 
Without retirement Without retirement With retirement With retirement 
Parameter peak (57 schedules) peak (57 schedules) slope (10 schedules) slope (10 schedules) 
a~egion 1 in Japan (Hokkaido) is a single-prefecture region; hence there exists no intraregional schedule for 
it, leaving 82 - 1 = 6 3  schedules, of which 6 were deleted. The only migration schedules available for the 
Netherlands were the migration rates out of each region without regard to destination; hence only 12 schedules 
were used, of which 2 were deleted. 
T a b l e  1 4 .  Mean v a l u e s  o f  p a r a m e t e r s  d e f i n i n g  t h e  r e d u c e d  set  o f  o b s e r v e d  t o t a l  ( m a l e s  p l u s  
f e m a l e s )  model m i g r a t i o n  s c h e d u l e s :  t h e  S o v i e t  Union ,  8 r e g i o n s ,  1974;  t h e  
U n i t e d  S t a t e s ,  4  r e g i o n s ,  1970-3971; Hungary ,  6 r e g i o n s ,  3974.  a 
Soviet Union United States Hungary 
Without retirement With retirement Without retirement With retirement 
Parameter peak (58 schedules) peak (8 schedules) slope (7 schedules) slope (25 schedules) 
a Intraregional migration was included in the Soviet Union and Hungarian data but not in th5 United States 
data; hence there were 82 = 6 4  schedules for the Soviet Union, of which 6 were deleted, 6 = 36 schedules 
for Hungary, of which 4 were deleted, and 4 - 4 = 12 schedules for the United States, of which 2 were 
deleted because they lacked a retirement peak and another 2 were deleted because of their extreme values. 
C as t r o  1981b; 2 0 6  a r e  male s c h e d u l e s ,  206 a r e  female s c h e d u l e s ,  
and 98 a r e  f o r  t h e  combinat ion  of bo th  s exes  (males  p l u s  f e m a l e s ) . *  
A s i g n i f i c a n t  number o f  s chedu l e s  e x h i b i t e d  a  p a t t e r n  of 
m ig r a t i on  i n  t h e  p o s t - l a b o r  f o r c e  ages  t h a t  d i f f e r e d  from t h a t  
of  t h e  11-parameter model m i g r a t i o n  schedu le  d e f i n e d  i n  equa- 
t i o n  ( 1 ) .  I n s t e a d  of  a r e t i r e m e n t  peak,  t h e  age  p r o f i l e  took 
on t h e  form of an "upward s l o p e " .  I n  such i n s t a n c e s  t h e  fo l low-  
i n g  9-parameter m o d i f i c a t i o n  of t h e  b a s i c  model m ig ra t i on  sched- 
u l e  was i n t roduced  
M(x) = a l  exp ( - a l x )  \ 
The r igh t -hand  s i d e  of Table  13,  f o r  example, sets o u t  t h e  
mean paramete r  e s t i m a t e s  of t h i s  modif ied  form of t h e  model 
m ig r a t i on  s chedu l e  f o r  t h e  Ne ther lands .  
Tab les  1 0  th rough  14 p r e s e n t  a  wea l t h  of  i n fo rma t ion  abou t  
n a t i o n a l  p a t t e r n s  o f  m ig ra t i on  by age .  The pa r ame te r s ,  g iven  
i n  columns, d e f i n e  a  wide range of model m i g r a t i o n  s chedu l e s .  
Four r e f e r  o n l y  t o  m i g r a t i o n  l e v e l :  a l l  a 2 ,  a 3 ,  and c .  T h e i r  
va lue s  a r e  f o r  a  GMR of u n i t y ;  t o  o b t a i n  cor responding  v a l u e s  
f o r  o t h e r  l e v e l s  of m i g r a t i o n ,  t h e s e  f o u r  numbers need t o  be 
m u l t i p l i e d  by t h e  d e s i r e d  l e v e l  of GMR. For example,  t h e  
observed GMR f o r  female  mig ra t i on  o u t  of t h e  Stockholm r e g i o n  
i n  1974 was 1 .43.  Mu l t i p ly ing  a l  = 0.029 by 1.43 g i v e s  0.041,  
t h e  a p p r o p r i a t e  va lue  of  a  wi th  which t o  g e n e r a t e  t h e  migra- 1 
t i o n  s chedu l e  having a  GMR of 1 .43 .  
*This  t o t a l  does  n o t  i n c l u d e  t h e  56 s chedu l e s  excluded a s  
"ext reme".  During t h e  p r o c e s s  of f i t t i n g  t h e  model sched- 
u l e  t o  t h e s e  more t h a n  500 i n t e r r e g i o n a l  m i g r a t i o n  s c h e d u l e s ,  
a f r e q u e n t l y  encounte red  problem was t h e  occur rence  of a  
n e g a t i v e  va lue  f o r t h e  c o n s t a n t  c .  I n  a l l  such i n s t a n c e s  
t h e  i n i t i a l  v a l u e  of  c  was s e t  e q u a l  t o  t h e  l owes t  observed 
m i g r a t i o n  r a t e ,  and t h e  n o n l i n e a r  e s t i m a t i o n  p rocedure  was 
s t a r t e d  once a g a i n .  
The r e m a i n i n g  model s c h e d u l e  p a r a m e t e r s  r e f e r  t o  m i g r a t i o n  
age  p r o f i l e :  a , ,  p 2 ,  a 2 ,  X 2 ,  p 3 ,  a 3 ,  and  X 3 .  T h e i r  v a l u e s  
remain  c o n s t a n t  f o r  a l l  l e v e l s  o f  t h e  GMR. Taken t o g e t h e r ,  
t h e y  d e f i n e  t h e  a g e  p r o f i l e  o f  m i g r a t i o n  f rom one  r e g i o n  t o  
a n o t h e r .  S c h e d u l e s  w i t h o u t  a  r e t i r e m e n t  peak  y i e l d  o n l y  t h e  
f o u r  p r o f i l e  p a r a m e t e r s :  a l l  p 2 ,  a 2 ,  and  X 2 ,  and s c h e d u l e s  
w i t h  a  r e t i r e m e n t  s l o p e  have  a n  a d d i t i o n a l  p r o f i l e  p a r a m e t e r  a 3 .  
A d e t a i l e d  a n a l y s i s  o f  t h e  p a r a m e t e r s  d e f i n i n g  t h e  v a r i o u s  
c l a s s e s  o f  s c h e d u l e s  i s  beyond t i l e  s c o p e  o f  t h i s  s t u d y .  Never- 
t h e l e s s  a few b a s i c  c o n t r a s t s  among n a t i o n a l  a v e r a g c  a g e  pro-  
f i l e s  nay be  u s e f u l l y  h i g h l i g h t e d .  
L e t  u s  b e g i n  w i t h  a n  e x a m i n a t i o n  o f  t h e  l a b o r  f o r c e  compo- 
n e n t  d e f i n e d  by t h e  f o u r  p a r a m e t e r s  a  ( l e v e l ) ,  p, (mean a g e ) ,  2 L. 
a 2  ( r a t e  o f  d e s c e n t ) ,  and A ,  ( r a t e  o f  a s c e n t ) .  The n a t i o n a l  
A 
a v e r a g e  v a l u e s  f o r  t h e s e  p a r a m e t e r s  g e n e r a l l y  l i e  w i t h i n  t h e  
f o l l o w i n g  r a n g e s :  
0 .05  < a 2  < 0.10  
I n  a l l  b u t  two i n s t a n c e s ,  t h e  f ema le  v a l u e s  f o r  a 2 ,  u 2 ,  
and X 2  a r e  l a r g e r  t h a n  t h o s e  f o r  m a l e s .  The r e v e r s e  i s  t h e  
c a s e  f o r  p 2 ,  w i t h  two e x c e p t i o n s ,  t h e  most  i m p o r t a n t  o f  which 
i s  e x h i b i t e d  by J a p a n ' s  f e m a l e s ,  who c o n s i s t e n t l y  show an  o l d e r  
mean a g e  o f  m i g r a t i o n  d u r i n g  t h e  l a b o r  f o r c e  y e a r s  t h a n  do  m a l e s .  
T h i s  a p p a r e n t l y  i s  a  consequence  o f  t h e  t r a d i t i o n  i n  J a p a n  t h a t  
g i r l s  l e a v e  t h e  f a m i l y  home a t  a  l a t e r  a g e  t h a n  boys .  
The two p a r a m e t e r s  d e f i n i n g  t h e  p r e - l a b o r  f o r c e  component,  
a l  and a l ,  g e n e r a l l y  l i e  w i t h i n  t h e  r a n g e s  0.01-0.03 and 
0.08-0.12,  r e s p e c t i v e l y .  The e x c e p t i o n s  a r e  t h e  S o v i e t  
Union and Hungary,  which e x h i b i t  u n u s u a l l y  h i g h  v a l u e s  f o r  a , .  
U n l i k e  t h e  c a s e  o f  t h e  l a b o r  f o r c e  component,  c o n s i s t e n t  s e x  
d i f f e r e n t i a l s  a r e  d i f f i c u l t  t o  i d e n t i f y .  
Average n a t i o n a l  m ig ra t i on  age  p r o f i l e s ,  l i k e  most aggre-  
g a t i o n s ,  h i d e  more t h a n  t he y  r e v e a l .  Some i n s i g h t  i n t o  t h e  
ranges  of  v a r i a t i o n s  t h a t  a r e  averaged o u t  may be found by 
c o n s u l t i n g  t h e  lower and upper bounds and s t a nda rd -de v i a t i on -  
to-mean r a t i o s  f o r  each  set  of n a t i o n a l  s c he du l e s  l i s t e d  i n  
Appendix B of Rogers and Ca s t ro  (1981b ) .  Table  15 i l l u s t r a t e s  how 
paramete r s  vary  i n  s e v e r a l  u n a v e r a g e d  n a t i o n a l  s c h e d u l e s ,  by 
way of example. The model s c he du l e s  p r e s e n t e d  t h e r e  d e s c r i b e  
mi g ra t i o n  f lows  o u t  of  and i n t o  t h e  c a p i t a l  r e g i o n s  of  each of  
s i x  c o u n t r i e s :  H e l s i n k i ,  F in l a nd ;  Budapes t ,  Hungary; Tokyo, 
Japan ;  Amsterdam, t h e  Ne ther lands ;  Stockholm, Sweden; and 
London, t h e  United Kingdom. A l l  a r e  i l l u s t r a t e d  i n  F igu re  6 .  
The most ap p a r en t  d i f f e r e n c e  between t h e  age  p r o f i l e s  of  
t h e  ou t f low and i n f l o w  m ig ra t i on  s c he du l e s  of  t h e  s i x  n a t i o n a l  
c a p i t a l s  i s  t h e  dominance of  young l a b o r  f o r c e  m ig ra n t s  i n  t h e  
i n f l ow ;  t h a t  i s ,  p r o p o r t i o n a t e l y  more m ig ra n t s  i n  t h e  young 
l a b o r  f o r c e  ag es  appear  i n  t h e  i n f l ow  s c he du l e s .  The l a r g e r  
v a l u e s  of  t h e  p roduc t  a  X i n  t h e  i n f l ow  s c he du l e s  and of  t h e  2 2 
r a t i o  S = a l / a 2  i n  t h e  ou t f l ow  s c he du l e s  i n d i c a t e  t h i s  l a b o r  12 
dominance. 
A second p r o f i l e  a t t r i b u t e  i s  t h e  de g re e  of  asymmetry i n  
t h e  l a b o r  f o r c e  component of t h e  m i g r a t i o n  s c h e d u l e ,  i . e . ,  t h e  
r a t i o  of t h e  r a t e  of  a s c e n t  h 2  t o  t h e  r a t e  of  d e s c e n t  a  2 
d e f i n e d  a s  0 2 .  I n  a l l  b u t  t h e J a p a n e s e  c a s e ,  t h e  l a b o r  f o r c e  
cu rve s  of t h e  c a p i t a l - r e g i o n  o u t m i g r a t i o n  p r o f i l e s  a r e  more 
asymmetric t h a n  t h o s e  of  t h e  cor responding  i n m i g r a t i o n  p r o f i l e s .  
W e  r e f e r  t o  t h i s  c h a r a c t e r i s t i c  a s  l a b o r  asymmetry. 
Examining t h e  observed r a t e s  of  d e s c e n t  of  t h e  l a b o r  ( a  ) 2  
and p r e - l ab o r  f o r c e  ( a 1 )  c u r v e s ,  we f i n d ,  f o r  example, t h a t  
they  a r e  c l o s e  t o  b e in g  e q u a l  i n  t h e  ou t f l ow  s c he du l e s  of 
H e l s i n k i  and Stockholm and a r e  h i g h l y  unequal  i n  t h e  c a s e s  of  
Budapest ,  Tokyo, and Amsterdam. I n  f o u r  o f  t h e  s i x  c a p i t a l -  
r e g i o n  i n f l o w  p r o f i l e s  a  > a l .  2  P r o f i l e s  w i t h  s i g n i f i c a n t l y  
d i f f e r e n t  v a l u e s  f o r  a 2  and a l  a r e  s a i d  t o  be i r r e g u l a r .  
T a b l e  15.  P a r a m e t e r s  d e f i n i n g  o b s e r v e d  t o t a l  (males p l u s  f e m a l e s )  mode l  m i g r a t i o n  s c h e d u l e s  
f o r  f l o w s  f r o m  a n d  t o  c a p i t a l  c i t i e s :  F i n l a n d , ,  1974 ;  Hungary ,  1974 ;  J a p a n ,  1970 ;  
t h e  N e t h e r l a n d s ,  1974 ;  Sweden,  1974 ;  t h e  U n i t e d  Kingdom, 1 9 7 0 .  
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I n  c o n c l u s i o n ,  t h e  e m p i r i c a l  m i g r a t i o n  d a t a  o f  s i x  i n d u s t r i -  
a l i z e d  n a t i o n s  s u g g e s t  t h e  fo l l owing  h y p o t h e s i s .  The age p r o f i l e  
o f  a  t y p i c a l  c a p i t a l - r e g i o n  i n m i g r a t i o n  s c h e d u l e  i s ,  i n  g e n e r a l ,  
more l a b o r  dominan t  and more l a b o r  s ymme t r i c  t h a n  t h e  age p r o f i l e  
o f  t h e  c o r r e s p o n d i n g  c a p i t a l - r e g i o n  o u t m i g r a t i o n  s c h e d u l e .  No 
comparable h y p o t h e s i s  can  be made r e g a r d i n g  i t s  a n t i c i p a t e d  de g ree  
o f  i r r e g u l a r i t y .  
3.3 F am i l i e s  o f  Schedu les  and a  B as i c  S tandard  Schedule  
Three sets o f  model m ig ra t i on  s chedu l e s  have been d e f i n e d  
i n  t h i s  paper :  t h e  11-parameter  s chedu l e  w i t h  a  r e t i r e m e n t  
peak,  t h e  a l t e r n a t i v e  9-parameter s chedu l e  w i th  a  r e t i r e m e n t  
s l o p e ,  and t h e  s imple  7-parameter  s chedu l e  w i th  n e i t h e r  a  peak 
n o r  a  s l o p e .  Thus w e  have a t  l e a s t  t h r e e  broad f a m i l i e s  o f  
s c h e d u l e s .  
A d d i t i o n a l  d imensions  f o r  c l a s s i f y i n g  s chedu l e s  i n t o  fami- 
l i e s  a r e  su g g es t ed  by t h e  above comparat ive  a n a l y s i s  of  n a t i o n a l  
m i g r a t i on  age p r o f i l e s  and t h e  b a s i c  measures and d e r i v e d  v a r i -  
a b l e s  d e f i n e d  i n  s e c t i o n  3.1. These d imensions  r e f l e c t  d i f f e r -  
e n t  l o c a t i o n s  on t h e  h o r i z o n t a l  and v e r t i c a l  axe s  of  t h e  sched- 
u l e ,  a s  w e l l  a s  d i f f e r e n t  r a t i o s  of  s l o p e s  and h e i g h t s .  
Of t h e  524 model m i g r a t i o n  s chedu l e s  s t u d i e d  i n  t h i s  sec- 
t i o n ,  4 1 2  a r e  s e x - s p e c i f i c  and,  of  t h e s e ,  o n l y  336 e x h i b i t  
n e i t h e r  a  r e t i r e m e n t  peak nor  a  r e t i r e m e n t  s l o p e .  Because t h e  
pa ramete r  e s t i m a t e s  d e s c r i b i n g  t h e  age  p r o f i l e  of  p o s t - l a b o r  
f o r c e  m i g r a t i o n  behave e r r a t i c a l l y ,  w e  s h a l l  res t r ic t  o u r  s e a r c h  
f o r  f a m i l i e s  o f  s ch ed u l e s  t o  t h e s e  164 male and 172 female model 
s c h e d u l e s ,  summary s t a t i s t i c s  f o r  which a r e  set  o u t  i n  Tab les  
16 and 17.  
An examinat ion of t h e  p a r a m e t r i c  v a l u e s  e x h i b i t e d  by t h e  
336 m i g r a t i o n  s c h e d u l e s  summarized i n  Tables  1 6  and 17 s u g g e s t s  
t h a t  a  l a r g e  f r a c t i o n  o f  t h e  v a r i a t i o n  shown by t h e s e  s chedu l e s  
i s  a  consequence o f  changes  i n  t h e  v a l u e s  o f  t h e  fo l lowing  f o u r  
pa ramete r s  and d e r i v e d  v a r i a b l e s :  p 2 '  02,  and B 1 2 -  
c, .4 
m  c, 
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Table 1 7 .  Estimated summary s t a t i s t i c s  of parameters and v a r i a b l e s  a s s o c i a t e d  with  reduced 
s e t s  of observed model migrat ion schedules f o r  Sweden, t h e  United Kingdom, and 
Japan: females,  1 7 2  schedules .  
Summary statistics 
Parameter Standard deviation/ 
or variable; Lowest value Highest value Mean value Median Mode Standard deviation mean 
GMR (observed) 0.00388 1.59564 0.19909 0.11590 0.08347 0.24085 
GMR (model) 1.00000 1.00000 1.00000 1.00000 1.00000 0.00000 
E 4.17964 60.835 79 15.42092 12.26192 7.01245 9.85544 
a 1 0.00526 0.04496 0.02259 0.02209 0.01916 0.00851 
a 1 0.01585 0.41038 0.10698 0.10883 0.11448 0.05091 
a 2 0.02207 0.18944 0.07426 0.06935 0.06391 0.02693 
p2 15.066 10 37.76019 20.63237 19.88280 18.47021 3.50346 
a 2 0.05467 0.33556 0.14355 0.13434 0.12489 0.04993 
A2 0.08367 1.49869 0.40032 0.37870 0.29592 0.19248 
c 0.00012 0.00685 0.00347 0.00350 0.00315 0.00139 
- 
n 24.51402 37.86541 30.65265 30.53835 29.18701 2.69720 
X(0-14) 9.37675 31.87480 20.93872 20.68939 19.50087 4.26504 
X (15-64) 60.55278 81.17286 68.65491 68.07751 67.76981 4.34828 
4(65+) 1.46164 19.56255 10.40638 10.32867 9.60705 3.40400 
61c 0.89359 192.60318 9.39987 5.95881 10.47907 16.22411 
2 0.02828 0.90435 0.34847 0.32367 0.33490 0.17420 
$12 0.09121 2.48385 0.81472 0.84944 0.92863 0.37720 
(7 2 0.38917 12.23371 3.26434 2.89784 2.16585 2.12718 
x4 10.32012 21.79038 14.51330 14.75022 14.33471 1.95309 
5, 17.03028 30.92059 22.49959 22.46040 21.89189 2.14262 
X 2.89007 15.09035 7.98629 7.61017 7.16017 2.11207 
A 23.73040 37.24700 28.50972 28.17807 27.10955 2.47098 
B 0.00831 0.09111 0.03118 0.02970 0.02901 0.01149 
Migra t ion  s chedu le s  may be e a r l y  o r  l a t e  peaking,  depending 
on t h e  l o c a t i o n  of  p 2  on t h e  h o r i z o n t a l  ( age )  a x i s .  Although 
t h i s  parameter  g e n e r a l l y  t a k e s  on a  va lue  c l o s e  t o  20, roughly  
t h r e e  o u t  of  f o u r  o b s e r v a t i o n s  f a l l  w i t h i n  t h e  range  17-25. W e  
s h a l l  c a l l  t hose  below age 1 9  e a r l y  peaking s chedu le s  and t hose  
above 2 2  l a t e  peaking s chedu le s .  
The r a t i o  of  t h e  two b a s i c  v e r t i c a l  pa r ame te r s ,  a l  and a 2 ,  
i s  a  measure of  t h e  r e l a t i v e  importance o f  t h e  mig ra t i on  of  
c h i l d r e n  i n  a  model m i g r a t i o n  schedule .  The i ndex  of c h i l d  
dependency, 6 1 2  = a l / a 2 ,  t e n d s  t o  e x h i b i t  a  mean v a l u e  of about  
one - th i rd  w i th  80 p e r c e n t  of t h e  va lue s  f a l l i n g  between o n e - f i f t h  
and f o u r - f i f t h s .  Schedules  w i th  an index  of  o n e - f i f t h  o r  less 
w i l l  be s a i d  t o  be l a b o r  dominant; t h o s e  above t w o - f i f t h s  w i l l  
be c a l l e d  c h i l d  dependent .  
Migrat ion s chedu le s  w i th  l a b o r  f o r c e  components t h a t  t a k e  
t h e  form of  a  r e l a t i v e l y  symmetrical  b e l l  shape w i l l  be s a i d  t o  
be l abor  s y m m e t r i c a l .  These s chedu le s  w i l l  t end  t o  e x h i b i t  an 
index  of l a b o r  asymmetry ( o  = X 2 / c t 2 )  t h a t  i s  less t han  2 .  Labor 2 
asymmetric s c h e d u l e s ,  on t h e  o t h e r  hand,  w i l l  u s u a l l y  assume 
v a l u e s  f o r  a2  of 5  o r  more. The average mig ra t i on  schedule  w i l l  
t end  t o  show a  a 2  v a l u e  o f  about  4 ,  wi th  approximate ly  f i v e  o u t  
o f  s i x  s chedu le s  e x h i b i t i n g  a  a2  w i t h i n  t h e  range 1-8. 
F i n a l l y ,  t h e  index  of  p a r e n t a l - s h i f t  r e g u l a r i t y  i n  many 
schedu le s  i s  c l o s e  t o  u n i t y ,  w i th  approximate ly  70 p e r c e n t  of t h e  
v a l u e s  l y i n g  between one - th i rd  and f o u r - t h i r d s .  Values of  B 1 2  
= ct1/ct2 t h a t  a r e  lower t han  f o u r - f i f t h s  o r  h i g h e r  t han  s i x - f i f t h s  
w i l l  be c a l l e d  i r r e g u l a r .  
W e  may imagine a  3 x 4 c r o s s - c l a s s i f i c a t i o n  of  m ig ra t i on  
s chedu le s  t h a t  d e f i n e s  a  dozen "average f a m i l i e s "  (Table  1 8 ) .  
I n t roduc ing  a  low and a  h igh  va lue  f o r  each parameter  g i v e s  r ise  
t o  16 a d d i t i o n a l  f a m i l i e s  f o r  each of t h e  t h r e e  c l a s s e s  of sched- 
u l e s .  Thus w e  may conce ive  of  a  minimum set of  60 f a m i l i e s ,  
e q u a l l y  d i v i d e d  among schedu le s  wi th  a  r e t i r e m e n t  peak,  s chedu le s  
w i t h  a  r e t i r e m e n t  s l o p e ,  and s chedu le s  w i th  n e i t h e r  a  r e t i r e m e n t  
peak nor a  r e t i r e m e n t  s l o p e  ( a  reduced form) . 
Table 1 8 .  A c r o s s - c l a s s i f i c a t i o n  of migra t ion  schedules .  
Measure (average va lue)  
Schedule 
Peaking Dominance Asymmetry Regular i ty  
(P, = 20) (S,, = 1/31 (0, = 4 )  @I, = 1) 
Retirement peak + 
Retirement s lope  + 
Reduced form + 
The comparative a n a l y s i s  of n a t i o n a l  and i n t e r r e g i o n a l  
migra t ion  p a t t e r n s  c a r r i e d  o u t  i n  s e c t i o n  3 . 2  i d e n t i f i e d  a t  
l e a s t  t h r e e  d i s t i n c t  f a m i l i e s  of age p r o f i l e s .  F i r s t ,  t h e r e  
was t h e  11-parameter b a s i c  model  m i g r a t i o n  s c h e d u l e  with a  r e t i r e -  
ment peak t h a t  adequa te ly  desc r ibed  a  number of i n t e r r e g i o n a l  
f lows ,  f o r  example, t h e  age p r o f i l e s  of ou tmigran ts  l eav ing  
c a p i t a l  r e g i o n s  such a s  Stockholm and London. The e l i m i n a t i o n  
of t h e  r e t i r e m e n t  peak gave r i s e  t o  t h e  7-parameter r e d u c e d  form 
of t h i s  b a s i c  s chedu le ,  a  form t h a t  was used t o  d e s c r i b e  a  l a r g e  
number of l a b o r  dominant p r o f i l e s  and t h e  age p a t t e r n  of migra- 
t i o n  schedules  wi th  a  s i n g l e  open-ended age i n t e r v a l  f o r  t h e  
pos t - labor  f o r c e  popu la t ion ,  f o r  example, J a p a n ' s  migra t ion  
schedules .  F i n a l l y ,  t h e  e x i s t e n c e  of a  monotonical ly  r i s i n g  
t a i l  i n  mig ra t ion  schedules  such a s  t hose  e x h i b i t e d  by t h e  Dutch 
d a t a  l e d  t o  t h e  d e f i n i t i o n  of a  t h i r d  p r o f i l e :  t h e  9-parameter 
model  m i g r a t i o n  s c h e d u l e  w i t h  a n  upward s l o p e .  
Within each fami ly  of schedules ,  a  number of key parameters  
o r  v a r i a b l e s  may be p u t  forward i n  o rde r  t o  f u r t h e r  c l a s s i f y  
d i f f e r e n t  c a t e g o r i e s  of  migra t ion  p r o f i l e s .  For example, i n  
s e c t i o n  3 . 2  we noted t h e  s p e c i a l  importance of t h e  fol lowing 
a s p e c t s  of shape and l o c a t i o n  a long t h e  age a x i s :  
1 .  Peaking: e a r l y  peaking ve r sus  l a t e  peaking ( p 2 )  
2 .  Dominance: c h i l d  dependency ve r sus  l a b o r  dominance 
( 5 1 2 )  
3. Asymmetry: l a b o r  symmetry ve r sus  l a b o r  asymmetry ( a 2 )  
4 .  Regu la r i t y :  p a r e n t a l - s h i f t  r e g u l a r i t y  ve r sus  p a r e n t a l -  
s h i f t  i r r e g u l a r i t y  ( B 1 2 )  
These fundamental f a m i l i e s  and fou r  key parameters  g ive  r i s e  
t o  a  l a r g e  v a r i e t y  of  s t anda rd  s chedu le s .  For example, even i f  
t h e  f o u r  key paramete rs  a r e  r e s t r i c t e d  t o  on ly  dichotomous v a l u e s ,  
one a l r e a d y  needs z 4  = 1 6  s t anda rd  s chedu le s .  I f ,  i n  a d d i t i o n ,  
t h e  sexes  a r e  t o  be d i f f e r e n t i a t e d ,  t hen  32 s t anda rd  schedules  
a r e  a  minimum. A l a r g e  number of  such schedules  would make t h e  
no t ion  of a  s t anda rd  curve  somewhat unworkable. Hence we propose 
on ly  a  s i n g l e  s t anda rd  f o r  both sexes  and assume t h a t  t h e  shape 
of t h e  pos t - l abo r  f o r c e  p a r t  of t h e  schedule  may be determined 
exogenously . 
The s i m i l a r i t y  of t h e  male and female median parameter  va lues  
s e t  o u t  i n  Tables  1 6  and 1 7  ( f o r  Sweden, t h e  United Kingdom, and 
J a p a n ) ,  sugges t s  t h a t  one cou ld  use  t h e  average  of  t h e  va lues  f o r  
t h e  two sexes  t o  d e f i n e  a  un isexua l  s t anda rd .  A rough rounding 
of t h e s e  averages  would s i m p l i f y  m a t t e r s  even more. Table 1 9  
p r e s e n t s  t h e  s i m p l i f i e d  b a s i c  s t anda rd  paramete rs  ob t a ined  i n  t h i s  
way. The va lues  of  a l l  a * ,  and c  a r e  i n i t i a l  v a l u e s  on ly  and 
need t o  be s c a l e d  p r o p o r t i o n a t e l y  t o  ensu re  a  u n i t  GMR. Figure  
7 i l l u s t r a t e s  t h e  age p r o f i l e  of t h i s  s i m p l i f i e d  b a s i c  s t anda rd  
mig ra t i on  schedule .  
Table 1 9 .  The s i m p l i f i e d  b a s i c  (Rogers-Castro)  s t anda rd  mig ra t i on  
schedule .  
Fundamental parameter Fundamental ratio 
Figure  7 .  The b a s i c  (Rogers-Castro) s t anda rd  migra t ion  schedule .  
Source: Rogers and Cas t ro  1981b. 
3 . 4  Accounting f o r  t h e  Age P r o f i l e :  Migration by Cause 
S t u d i e s  have shown t h a t  t h e  age p a t t e r n  of dea ths  v a r i e s  
s y s t e m a t i c a l l y  w i th  t h e  l e v e l  of m o r t a l i t y .  For example, a s  t h e  
e x p e c t a t i o n  of l i f e  a t  b i r t h  i n c r e a s e s ,  t h e  l a r g e s t  a b s o l u t e  
d e c l i n e s  i n  m o r t a l i t y  g e n e r a l l y  occur a t  ages  below 5 and above 
6 5 .  This  i s  a  consequence of t h e  dramat ic  r educ t ion  i n  t h e  con- 
t r i b u t i o n  t o  o v e r a l l  d e a t h s  made by i n f e c t i o u s  d i s e a s e s ,  which 
have a  U-shaped age p r o f i l e  of m o r t a l i t y .  Are t h e r e  analogous 
sys t ema t i c  v a r i a t i o n s  i n  age p a t t e r n s  of migra t ion?  Does t h e  
age p a t t e r n  of migra t ion  vary wi th  t h e  l e v e l  of migra t ion?  
For example, i f  d ivo rce  i s  a  reason f o r  mig ra t ion ,  and i f  t h e  
l e v e l  of  migra t ion  and t h e  number of d ivo rces  per  c a p i t a  bo th  
i n c r e a s e  wi th  economic development, should one then  expec t  a  
p a r t i c u l a r  s h i f t  i n  t h e  age p r o f i l e  of aggrega te  migra t ion?  
Why people  move i s  a  q u e s t i o n  t h a t  needs t o  be cons idered  
wi th  r e s p e c t  t o  ( 1 )  t h o s e  c h a r a c t e r i s t i c s  of p o t e n t i a l  migrants  
t h a t  cond i t i on  r e c e p t i v i t y  t o  migra t ion  and ( 2 )  t h o s e  environ-  
mental f a c t o r s  t h a t  s t i m u l a t e  migra t ion  from one community t o  
ano the r .  Never the less ,  some i n s i g h t  i n t o  mot iva t ions  f o r  migra- 
t i o n  may be ob ta ined  simply by ask ing  people why they  moved. 
This  approach has been adopted,  f o r  example, i n  nationwide 
surveys  conducted by t h e  U S  Bureau of t h e  Census (Long and 
Hansen 1979) and i n  n a t i o n a l  migra t ion  r e g i s t e r s  maintained i n  
such c o u n t r i e s  a s  Czechoslovakia ( ~ u h n l  1978) .  
S t u d i e s  of r e p o r t e d  causes  f o r  migra t ion  w i t h i n  a  given 
country  a r e  s u b j e c t  t o  a  number of s e r i o u s  l i m i t a t i o n s .  F i r s t ,  
usua l ly  on ly  t h e  "main" cause  i s  t a b u l a t e d  and examined, y e t  
mu l t i p l e  i n t e rdependen t  causes  u n d e r l i e  migra t ion  behavior .  
Second, t h e  number of a l t e r n a t i v e  causes  l i s t e d  i n  migra t ion  
q u e s t i o n n a i r e s  a r e  t y p i c a l l y  broad aggrega t ions  of a  much wider 
range of causes  and t h e r e f o r e  may inadequa te ly  r e f l e c t  t h e  t r u e  
importance of mot iva t ions  connected with  migra t ion .  F i n a l l y ,  
problems a r i s e  when t h e  causes  a r e  n o t  s e p a r a t e l y  c l a s s i f i e d  
f o r  t h e  i n i t i a t o r s  of  mig ra t ion  ( e . g . ,  household heads)  and f o r  
t h e i r  dependents ( e . g . ,  c h i l d r e n ) .  I n  s h o r t ,  r e p o r t e d  causes  
of migra t ion  a r e  o f t e n  mutual ly  i n t e rdependen t ,  u s u a l l y  i n s u f -  
f i c i e n t  i n  number, and g e n e r a l l y  n o t  l i n k e d  d i r e c t l y  t o  t h e  
t r u e  d e c i s i o n  maker. However, analogous l i m i t a t i o n s  a l s o  appear  
i n  s t u d i e s  of m o r t a l i t y  d i saggrega ted  by cause ,  wi thout  p r e s e n t i n g  
in supe rab le  o b s t a c l e s .  A s  noted by P re s ton  (1976, p. 2 ) :  
Causes a r e  undoubtedly recorded with  cons ide rab le  
inaccuracy and i n t e r - p o p u l a t i o n  incomparab i l i t y ,  
and t h e s e  problems have discouraged t h e  e x p l o i t a -  
t i o n  of cause-of-death s t a t i s t i c s .  But demographic 
d a t a  a r e  never p e r f e c t l y  a c c u r a t e ,  and t h e  choice  
i s  between n e g l e c t i n g  them a l t o g e t h e r  and producing 
q u a l i f i e d  s t a t emen t s  about  t h e  t endenc ie s  they  sug- 
g e s t .  
P a r t  A of Table 20  g i v e s  t h e  percen tage  of household heads 
moving f o r  each of f i v e  causes  i n  t h e  U S  and i n  Hungary. These 
d a t a  conf i rm t h a t  it i s  a  g r e a t  o v e r s i m p l i f i c a t i o n  t o  e x p l a i n  
migra t ion  s o l e l y  i n  terms of economic mo t iva t ions ,  i . e . ,  employ- 
ment. Although approximately  h a l f  of t h e  migra t ing  household 
heads c i t e d  employment a s  t h e  main reason f o r  moving, a  combina- 
t i o n  of educa t ion ,  mar r iage ,  housing,  and o t h e r  reasons  provided 
t h e  mot iva t ion  f o r  t h e  o t h e r  ha l f  t o  migra te .  Moreover, Hungarian 
d a t a  i n d i c a t e  t h a t  employment a s  a  cause  of migra t ion  has  been 
d e c l i n i n g  i n  r e l a t i v e  importance over t ime .  
T a b l e  2 0 .  M i g r a t i o n  d a t a  d i s a g g r e g a t e d  by c a u s e :  Uni ted  .S ta t e sa ,  FIungaryb, Czechos lo-  
v a k i a c ,  v a r i o u s  d a t e s .  
P e r c e n t a g e  of m i g r a n t s  c i t i n g  t h e  cause  
Region Date Employment Educa t ion  Marr iage  Housing Other  
A. HOUSEHOLD HEADS ONLY 
Uni ted  S t a t e s  1974-1976 56.6 5 .4  1 . 6  8 . 1  28.3 
Hungary 1958 49.7 2.5 15.4 12 .O 20.4 
Hungary 1968 43.8  1 .7  21.5 14 .1  18.9  
B. ALL MIGRANTS 
United S t a t e s  1974-1976 59.8  3 .9  1 .4  8 .O 26.9 
Czechoslovakia  1973 28.1  1 .O 17 .O 41.8 1 2 . 1  
a~~~ d a t a  a r e  t a k e n  from Long and Hansel, (1979) and r e f e r  t o  i n t e r s t a t e  m i g r a t i o n .  
b  Hungarian d a t a  a r e  t a k e n  from Compton (1971) and r e f e r  t o  a l l  intercommunity m i g r a t i o n .  
C Czechoslovakian d a t a  a r e  t a k e n  from KGhnl (1978) and r e f e r  t o  a l l  in tercommuni ty  m i g r a t i o n ;  t h e  Czech 
Republ ic  and t h e  Slovak Republ ic  t o g e t h e r  comprise  t h e  n a t i o n  of Czechoslovakia .  
P a r t  B of Table 2 0  p r e s e n t s  comparable d a t a  f o r  a l l  migran ts ,  
i nc lud ing  t h e  household head. Only 36% of a l l  migrants  were 
f o u n d ' t o  be household heads i n  t h e  USA survey;  i n  Hungary t h e  
corresponding p ropor t ion  ranged from 55% i n  1958 t o  63% i n  1968. 
The d a t a  f o r  Czechoslovakia do no t  d i s t i n g u i s h  between household 
heads and t h e i r  accompanying dependents.  
Housing reasons  accounted f o r  over  4 0 %  of a l l  migra t ion  
between communities (communes) i n  Czechoslovakia i n  1973; t h i s  
t o t a l  i s  about  f i v e  t imes a s  high a s  t h e  f i g u r e  f o r  t h e  USA. 
Data f o r  t h e  USA, however, r e f e r  t o  interstate migra t ion ,  and 
one would expect  housing reasons  t o  d e c l i n e  i n  importance r e l a -  
t i v e  t o  employment reasons  when cons ide r ing  mig ra t ions  over  such 
r e l a t i v e l y  g r e a t e r  d i s t a n c e s .  
Less than  30% of  migra t ion  wi th in  Czechoslovakia was caused 
by changes i n  employment. This  r e l a t i v e l y  low s h a r e  of t h e  
t o t a l  is  somewhat s u r p r i s i n g  and appa ren t ly  r e f l e c t s  a  l e v e l i n g  
of r e g i o n a l  economic d i f f e r e n c e s  ( ~ i i h n l  1978) .  
Causes of migra t ion  a r e  r e l a t e d  t o  a  p , e r son l s  age and sex .  
For example, migra t ion  mot ivated by h e a l t h  reasons  i s  a  phenom- 
enon c h a r a c t e r i s t i c  of o l d  persons ,  whereas educa t ion - r e l a t ed  
migra t ion  i s  predominantly a s s o c i a t e d  wi th  young people .  Wives 
tend  t o  be younger t han  t h e i r  husbands; t h e r e f o r e  t h e  age pro- 
f i l e  of female migra t ion  peaks a t  an e a r l i e r  age than  t h e  cor -  
responding p r o f i l e  f o r  males. Thus, i n  o r d e r  t o  unders tand be t -  
t e r  why people  move, it i s  impor tan t  t o  d i s a g g r e g a t e c a u s e -  
s p e c i f i c  migra t ion  d a t a  by age and sex .  
I f  t h e  age p a t t e r n  of migra t ion  i s  in f luenced  by i t s  cause- 
s p e c i f i c  s t r u c t u r e , t h e n  it should be p o s s i b l e  t o  a t t r i b u t e  d i f -  
f e r ences  i n  age p a t t e r n s  of migra t ion  i n  two o r  more popu la t ions ,  
a t  l e a s t  p a r t i a l l y ,  t o  d i f f e r e n c e s  i n  t h e i r  cause - spec i f i c  s t r u c -  
t u r e s .  Unfor tuna te ly ,  d e t a i l e d  age - spec i f i c  migra t ion  d a t a  t h a t  
a r e  d i saggrega ted  by cause  a r e  exceedingly s c a r c e ,  and we have 
been a b l e  t o  f i n d  o n l y  one sou rce  f o r  t h i s  s t udy :  t h e  Czecho- 
s l o v a k i a n  m i g r a t i o n  r e g i s t e r . *  
F i g u r e  8 d i s p l a y s  h i s t og rams  and t h e i r  a s s o c i a t e d  model 
m i g r a t i on  s ch ed u l e s  f o r  a g e - s p e c i f i c  male and female  m i g r a t i o n  
r a t e s  i n  Czechoslovakia .  F igu re  9 p r e s e n t s  t h e  a g e - s p e c i f i c  
cause-of-migra t ion  s t r u c t u r e s  t h a t  u n d e r l i e  t h e s e  r a t e s .  For 
e a s e  of v i s u a l  comparison a l l  age  p r o f i l e s  have been s c a l e d  
s o  t h a t  t h e  a r e a  under t h e  cu rve  i s  u n i t y .  
The model s ch ed u l e  d e f i n e d  i n  e q u a t i o n  ( 1 )  may be used t o  
f i t  a l l  o f  t h e  c a u s e - s p e c i f i c  p r o f i l e s  i l l u s t r a t e d  i n  F i g u r e  9. 
The two p r o f i l e s  concerned w i th  change o f  employment and moving 
c l o s e r  t o  p l a c e  o f  work and t h e  p r o f i l e s  o f  m i g r a t i o n  a s s o c i a t e d  
w i t h  mar r iage  and w i t h  d i v o r c e  may be d e s c r i b e d  by t h e  reduced ,  
7-parameter  model. Educat ion-mot ivated  m i g r a t i o n  p r o f i l e s  
f o l l o w  t h e  model s ch ed u l e  w i t h  bo th  t h e  f i r s t  and t h e  t h i r d  
components o m i t t ed  ( a l  = a 3  = 0 ) .  The age p a t t e r n  o f  h e a l t h -  
r e l a t e d  m i g r a t i o n  can  be  d e s c r i b e d  by t h e  model s chedu l e  w i th  
b o t h  t h e  f i r s t  and t h e  second components o m i t t e d  ( a l  = a 2  = 0 )  . 
F i n a l l y ,  m i g r a t i o n  caused by housing r ea sons  and by t h e  remaining 
" a l l  o t h e r  c au se s "  ( i n c l u d i n g  d i v o r c e )  t a k e s  on t h e  p r o f i l e  of  
t h e  f u l l ,  11-parameter  model, a s  does  t h e  agg rega t e  s chedu l e .  
More d e t a i l e d  numer ica l  o u t p u t s  a r e  d e s c r i b e d  i n  Rogers and 
C a s t r o  ( 1 9 8 1 a ) .  
The age p r o f i l e s  r e v e a l  t h a t  t h e  c ause s  o f  m i g r a t i o n  have 
q u i t e  d i f f e r e n t  age  p a t t e r n s .  Of t h e  e i g h t  c ause s  i l l u s t r a t e d ,  
t h e  age  p r o f i l e  of  housing r e a sons  i s  most s i m i l a r  t o  t h a t  o f  
t h e  a g g r e g a t e  m i g r a t i o n  s c h e d u l e ,  e x h i b i t i n g  rough ly  t h e  same 
f o u r  peaks:  d u r i n g  i n f a n c y ,  d u r i n g  t h e  e a r l y  y e a r s  o f  l a b o r  
f o r c e  p a r t i c i p a t i o n ,  a t  r e t i r e m e n t ,  and i n  t h e  o l d e s t  age  group.  
* I d e n t i f i c a t i o n  o f  c a u s e s  o f  m ig ra t i on  h a s  beec  a p a r t  of  t h e  
r e g u l a r  i n t e r n a l  m i g r a t i o n  r e g i s t e r  of  Czechoslovakia  s i n c e  
1966. The d a t a  a r e  based on r e sponse s  g iven  by mig ran t s  a t  
t h e  t i m e  t h a t  t h ey  n o t i f y  l o c a l  a u t h o r i t i e s  o f  t h e i r  change 
o f  a d d r e s s .  Dependents a r e  n o t  d i s t i n g u i s h e d  from household 
heads  i n  t h e s e  d a t a .  
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Figure 9. Model schedules of observed cause-specific migration 
rates: Czechoslovakia, males and females, 1973. 
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F i g u r e  9 .  Cont inued.  
M i g r a t i o n s  due t o  mar r i age  and e d u c a t i o n ,  on t h e  o t h e r  hand,  a r e  
c o n c e n t r a t e d  between t h e  ages  of 1 0  and 30 and a r e  e s s e n t i a l l y  
unimodal i n  age p r o f i l e .  M i g r a t i o n s  caused  by d i v o r c e ,  change 
of employment, and moving c l o s e r  t o  t h e  p l a c e  of work have pro-  
f i l e s  t h a t  a r e  b imodal ,  w i t h  l o c a l  peaks  d u r i n g  i n f a n c y  and d u r i n g  
t h e  e a r l y  y e a r s  of  l a b o r - f o r c e  p a r t i c i p a t i o n .  F i n a l l y ,  h e a l t h  
i s  a p p a r e n t l y  a n  i m p o r t a n t  c a u s e  o f  m i g r a t i o n  o n l y  f o r  t h e  e l d e r l y .  
(The r e s i d u a l  c a t e g o r y  " a l l  o t h e r  r e a s o n s "  i s  a g g r e g a t e d  w i t h  
d i v o r c e  i n  F i g u r e  9 i n  o r d e r  t o  g i v e  it a  p r o f i l e  t h a t  i s  more 
amenable f o r  o u r  a n a l y s i s . )  
The d i f f e r e n t  c a u s e - s p e c i f i c  age  p a t t e r n s  may be i n t e r p r e t e d  
w i t h i n  a  l i f e - c y c l e  framework i n  which i n d i v i d u a l s  p a s s  th rough  
d i f f e r e n t  s t a t e s  of  e x i s t e n c e .  S t a r t i n g  w i t h  b i r t h  and t h e n  
e n t r y  i n t o  t h e  e d u c a t i o n a l  sys tem a t  t h e  e lementa ry  l e v e l ,  t h e  
"passage"  may a l s o  i n c l u d e  e n t r y  i n t o  m i l i t a r y  s e r v i c e  o r  u n i -  
v e r s i t y ,  m a r r i a g e ,  m u l t i p l e  e n t r i e s  i n t o  and w i t h d r a w a l s  from 
t h e  Labar f o r c e ,  pe rhaps  d i v o r c e  and r e m a r r i a g e ,  r e t i r e m e n t ,  
d e a t h  of  s p o u s e ,  and moves t o  e n t e r  s a n a t o r i a  o r  t o  r e j o i n  r e l a -  
t i v e s .  
A s s o c i a t e d  w i t h  t h i s  i n d i v i d u a l  l i f e - c y c l e  p e r s p e c t i v e  i s  
a  f a m i l y  l i f e  c y c l e  which b e g i n s  w i t h  m a r r i a g e ,  p a s s e s  on t o  
p r o c r e a t i o n  and c h i l d  r e a r i n g  ( p o s s i b l y  i n t e r r u p t e d  by d i v o r c e  
o r  d e a t h ) ,  c o n t i n u e s  w i t h  c h i l d  " l a u n c h i n g " ,  r e t i r e m e n t ,  and 
u l t i m a t e l y  ends  w i t h  t h e  d e a t h  o f  bo th  spouses .  Such a  pe r spec -  
t i v e  s u g g e s t s  an a l t e r n a t i v e  means o f  a c c o u n t i n g  f o r  t h e  migra- 
t i o n  age p r o f i l e :  f a m i l y  s t a t u s .  W e  t a k e  up t h i s  i d e a  n e x t .  
3 .5 Accounting f o r  t h e  Age P r o f i l e :  Migra t ion  by F a m i l y ' S t a t u s  
A p o p u l a t i o n  pyramid g r a p h i c a l l y  d i s p l a y s  t h e  age  composi- 
t i o n  o f  a  popula t ion-a  compos i t ion  t h a t  r e f l e c t s  t h e  p a s t  h i s -  
t o r y  o f  f e r t i l i t y  and m o r t a l i t y  t o  which t h e  p o p u l a t i o n  h a s  
been exposed. For example,  h i g h  r a t e s  of  n a t u r a l  i n c r e a s e  g i v e  
r ise  t o  age pyramids t h a t  t a p e r  more r a p i d l y  w i t h  a g e ,  and z e r o  
growth r a t e s  u l t i m a t e l y  produce  age  pyramids t h a t  a r e  n e a r l y  
r e c t a n g u l a r  u n t i l  ages 50 and 60 and t h a t  d e c l i n e  r a p i d l y  t he re -  
a f t e r  a s  dea th  r a t e s  i n c r e a s e  among t h e  aged. Thus one may con- 
c lude  t h a t  t h e  age composit ion of a  popula t ion  t e l l s  us some- 
t h i n g  about p a s t  p a t t e r n s  of f e r t i l i t y  and m o r t a l i t y .  What does 
t h e  age composit ion of migrants  t e l l  us? 
The age p r o f i l e  o f  a  schedule  of m i g r a t i o n  r a t e s  r e f l e c t s  
t h e  i n f l u e n c e s  o f  two age d i s t r i b u t i o n s :  t h e  age compos i t ion  of  
migran ts  and t h a t  o f  t h e  popu la t ion  of which they  were a  p a r t  
(Rogers 1976) .  This  can  be e a s i l y  demonstra ted by decomposing 
t h e  numerator and denominator of t h e  f r a c t i o n  t h a t  d e f i n e s  an 
a g e - s p e c i f i c  m i g r a t i o n  r a t e .  
I f  O(x)  denotes  t h e  number o f  ou tmig ran t s  of  age x ,  l e a v i n g  
a  r e g i o n  w i t h  a  p o p u l a t i o n  of  K(x)  a t  t h a t  age ,  then  
where 
M(x) = migra t ion  r a t e  f o r  i n d i v i d u a l s  aged x  y e a r s  a t  
t he  t ime of mig ra t ion  
0 = t o t a l  number o f  ou tmigran ts  
N ( x )  = p r o p o r t i o n  of  migran ts  aged x  y e a r s  a t  t h e  t ime of  
m i g r a t i o n  
K = t o t a l  popu la t ion  
~ ( x )  = p r o p o r t i o n  of t o t a l  popu la t ion  aged x y e a r s  a t  mid-year 
o  = crude  o u t m i g r a t i o n  r a t e  
We d e f i n e  t h e  c o l l e c t i o n  of  N(x) v a l u e s  t o  be t h e  m i g r a t i c n  
p r c p o r t i o n  s c h e d u l e  and t h e  s e t  o f  M(x) v a l u e s  t o  be t h e  m i g r c -  
t i o n  r a t e  s c h e d u l e .  
We have shown t h a t  observed age - spec i f i c  migra t ion  r a t e  
schedules  e x h i b i t  a  common shape.  The same shape a l s o  charac-  
t e r i z e s  t h e  shape of migra t ion  p ropor t ion  schedules .  That i s ,  
t h e  m i g r a t i o n  p r o p o r t i o n  s c h e d u l e  may be d i v i d e d  i n t o  young- 
dependen t ,  a d u l t ,  and e l d e r l y  components. W e  s h a l l  c o n f i n e  o u r  
a t t e n t i o n  i n  t h i s  c h a p t e r  t o  o n l y  t h e  f i r s t  two; b u t  o u r  argument 
i s  e q u a l l y  v a l i d  f o r  p r o f i l e s  showing a  r e t i r e m e n t  peak o r  a n  
upward r e t i r e m e n t  s l o p e .  
The obse rved  age  d i s t r i b u t i o n  of m i g r a n t s ,  N ( x ) ,  may be 
d e s c r i b e d  by a  f u n c t i o n  of t h e  form: 
where 
f o r  t h e  young-dependent component, 
f o r  t h e  a d u l t  ( i n d e p e n d e n t )  component,  a n d  c  i s  t h e  c o n s t a n t  
t e r m  t h a t  improves t h e  f i t  when m i g r a t i o n  d i s t r i b u t i o n s  a t  o l d e r  
a g e s  a r e  r e l a t i v e l y  h i g h .  F i g u r e  1 0  i l l u s t r a t e s  t h e  female  
model m i g r a t i o n  p r o p o r t i o n  s c h e d u l e s  of t h e  obse rved  d a t a  f o r  
Mexico and Sweden, which by d e f i n i t i o n  show an a r e a  of  u n i t y  
under  each  c u r v e .  
An a l t e r n a t i v e  way of  e x p r e s s i n g  ( 5 )  is  a s  a  weighted  
l i n e a r  combinat ion  o f  t h e  d e n s i t y  f u n c t i o n s  r e p r e s e n t i n g  t h e  
above t h r e e  components ( C a s t r o  and Rogers 1 9  8 3 )  : 
where w i s  t h e l a s t  a g e  i n c l u d e d  i n  t h e  s c h e d u l e ,  Q 1  a n d  $ 2  a r e  
t h e  r e l a t i v e  s h a r e s  o f  the c h i l d  and a d u l t  components ,  O c  i s  
t h e  s h a r e  of  t h e  c o n s t a n t  t e r m ,  f ,  (x) and f  ( x )  a r e  r e s p e c t i v e l y ,  
t h e  s i n g l e  and d o u b l e  e x p o n e n t i a l  d e n s i t y  f u n c t i o n s  
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Figure  1 0 .  Components of  t h e  model m ig ra t i on  p r o p o r t i o n  
s chedu le .  
and r ( a 2 / X 2 )  r e p r e s e n t s  t h e  gamma f u n c t i o n  v a l u e  o f  a2/A2.  Note 
t h a t  + @ 2  + Qc = 1 by d e f i n i t i o n .  
E q u a t i o n s  ( 6 )  t h r o u g h  ( 8 )  i r n ~ l y  t h a t  
and 
The s i x  p a r a m e t e r s  a l ,  "1, a 2 t  a 2 t  X 2 ,  and p2 do  n o t  seem 
t o  have demographic i n t e r p r e t a t i o n s .  (Bo th  a l  and a 2  r e f l e c t  
t h e  h e i g h t s  o f  t h e i r  r e s p e c t i v e  p a r t s  o f  t h e  p r o f i l e  ; u and a 2  
r e f e r  t o  t h e  d e s c e n d i n g  s l o p e s ;  X 2  r e f l e c t s  t h e  a s c e n d i n g  s l o p e ;  
and v 2  p o s i t i o n s  t h e  a d u l t  component on t h e  a g e  a x i s . )  Taken a s  
a  g r o u p ,  t h e s e  p a r a m e t e r s  s u g g e s t  a  number o f  u s e f u l  and  r o b u s t  
measures f o r  d e s c r i b i n g  an observed m i g r a t i o n  p r o p o r t i o n  s c h e d u l e .  
For  example, t h e  r a t i o  Do = t h e  dependency m i g r a t i o n  r a t i o ,  
i s  one o f  s e v e r a l  i m p o r t a n t  r a t i o s  t h a t  may b e  used t o  i n t e r p r e t  
p a r t i c u l a r  p a t t e r n s  of  dependency among m i g r a n t s .  I t  assumes a  
c e n t r a l  r o l e  a s  a n  i n d i c a t o r  of f a m i l y  dependency s t r u c t u r e  by 
d e f i n i n g  the number of  dependen t s  p e r  a d u l t  m i g r a n t  ( C a s t r o  and 
Rogers 1983) . 
I t  i s  wide ly  r e c o g n i z e d  t h a t  a  l a r g e  f r a c t i o n  o f  t o t a l  m i -  
g r a t i o n  i s  a c c o u n t e d  f o r  by i n d i v i d u a l s  whose moves a r e  d e p e n d e n t  
on t h o s e  o f  o t h e r s .  Indeed  f a m i l y  m i g r a t i o n  i s  such  a  w e l l -  
e s t a b l i s h e d  phenomenon t h a t  Ryder ( 1  978) h a s  even s u g g e s t e d  i t s  
use  a s  a  c r i t e r i o n  f o r  i d e n t i f y i n g  f a m i l y  membership: a  f a n i l y  
c o m p r i s e s  t h o s e  i n d i v i d u a l s  who would m i g r a t e  t o g e t h e r .  
To u n d e r s t a n d  t h e  i n f l u e n c e s  t h a t  f a m i l y  and dependency r e -  
l a t i o n s h i p s  have o n  m i g r a t i o n  a g e  c o m p o s i t i o n s ,  it i s  u s e f u l  t o  
examine how such  p r o f i l e s  r e spond  t o  fundamenta l  c h a n g e s  i n  de- 
pendency p a t t e r n s .  To i l l u s t r a t e  t h i s ,  c o n s i d e r  a  s i ? ~ l e - s e x  
p o p u l a t i o n  t h a t  i s  d i v i d e d  i n t o  two g r o u p s :  d e p e n d e n t s  a n d  
h e a d s ,  where d e p e n d e n t s  a r e  s im?ly i n d i v i d u a l s  who have n o t  
l e f t  home t o  become h e a d s .  ( I n c l u d e d  a s  h e a d s  a r e  i n d e p e n d e n t  
s i n g l e  i n d i v i d u a l s  who may be viewed a s  one-person f a m i l i e s . !  
~ h u s  t h e  a g e  d i s t r i b u t i o n  o f  t h e  female  p o p u l a t i o n  C ( x )  nay  be com- 
posed by w e i g h t i n g  t h e  d e n s i t y  f u n c t i o n s  o f  d e p e n d e n t s  a n d  h e a d s :  
where Ole and Q Z c  a r e  t h e  p r o p o r t i o n s  o f  d e p e n d e n t s  a r d  h e a d s  i n  
t h e  t o t a l  female  p o p u l a t i o n  and ,  f  l c  ( x )  and f Z c  ( x )  a r e  t h e i r  c o r -  
r e s p o n d i n g  a g e  d i s t r i b u t i o n s ,  r e s p e c t i v e l y .  
To i n v e s t i g a t e  a n a l y t i c a l l y  some of t h e  u n d e r l y i n g  p a t t e r n s  
of  "head f o r m a t i o n "  r e q u i r e s  some mathemat ica l  t h e o r i z i n g .  
L e t  yo deno te  t h e  a g e  a t  which an a p p r e c i a b l e  number of  f emales  
f i r s t  l e a v e  home t o  e s t a b l i s h  t h e i r  own household .  S i n c e  
m a r r i a g e  i s  an i m p o r t a n t  r e a s o n  f o r  l e a v i n g  t h e  f a m i l y  home, 
it i s  l i k e l y  t h a t  t h e  p r o b a b i l i t y  d e n s i t y  f u n c t i o n  d e s c r i b i n g  
t h e  p a t t e r n  of  head f o r m a t i o n  by age  i s  s i m i l a r  t o  t h e  one found 
i n  s t u d i e s  o f  n u p t i a l i t y - t h e  doub le  e x p o n e n t i a l  f u n c t i o n  
d e f i n e d  i n  e q u a t i o n  ( 8 ) .  I f  g ( y )  i s  such a f u n c t i o n  t h e n  
d e f i n e s  t h e  p r o p o r t i o n  o f  f emales  who have e v e r  l e f t  home by age  
x ,  t h a t  i s ,  who a r e  heads  a c c o r d i n g  t o  o u r  d e f i n i t i o n .  
S i n c e  f 2 c ( x )  d e f i n e s  t h e  p r o p o r t i o n  o f  t h e  p o p u l a t i o n  o f  
heads  t h a t  a r e  of  a g e  x, and G(x)  d e f i n e s  t h e  p r o p o r t i o n  o f  t h e  
p o p u l a t i o n  who a r e  h e a d s  by age  x ,  it i s  e v i d e n t  t h a t  i n  a  s t a b l e  
p o p u l a t i o n  growing a t  a n  i n t r i n s i c  r a t e  o f  growth r ,  
where l ( x )  d e n o t e s  t h e  p r o b a b i l i t y  o f  s u r v i v i n g  frorn b i r t h  t o  
a g e  x. For  s i m i l a r  r e a s o n s  
F i g u r e  11 i l l u s t r a t e s  t h e  above argument  w i t h  h y p o t h e t i c a l  
d a t a .  I t  p r e s e n t s  t h e  s u r v i v o r s h i p  curve ,  L ( x )  , which i s  t h a t  of  
t h e  B r a s s  s t a n d a r d  w i t h  a = - 0 . 8 0  and 6 = 1 .75  w i t h  a n  e x p e c t a t i o n  
o f  l i f e  a t  b i r t h  o f  a p p r o x i m a t e l y  69 y e a r s  ( B r a s s  1971) ; and t h e  
head f o r m a t i o n  c u r v e  G ( x )  i s  t h e  Coale-McNeil d o u b l e  e x p o n e n t i a l  
(Coa le  and McNeil 1972) e x p r e s s e d  by t h e  Rodr iguez  and T r u s s e l l  
(1980)  s t a n d a r d  w i t h  mean ( 2 2  y e a r s )  and v a r i a n c e  ( 5  y e a r s )  of 
age  of  becoming a  head .  F i g u r e  12 shows t h e  r e s u l t i n g  d e p e n d e n t ,  
h e a d ,  and p o p u l a t i o n  ( d e p e n d e n t s  p l u s  h e a d s )  d i s t r i b u t i o n s  o f  
s t a b l e  p o p u l a t i o n s  growing a t  i n t r i n s i c  r a t e s  r = 0 and r = 0 . 0 3 ,  
r e s p e c t i v e l y .  
To d e r i v e  t h e  c o r r e s p o n d i n g  age  c o m p o s i t i o n s  of  n i g r a n t s  w e  
i n t r o d u c e  t h e  p r o b a b i l i t i e s  p l  ( x )  and p2  ( x )  t h a t  a  d e p e n d e n t  and 
a  h e a d ,  r e s p e c t i v e l y ,  m i g r a t e  a t  age  x  i n  an  i n t e r v a l  o f  t i m e .  
The a g e  d i s t r i b u t i o n  o f  m i g r a n t s  is  d e f i n e d  a s  b e f o r e :  
where 
Figure 1 1 .  Proportion surviving to age x ,  l ( x ) ,  and propor- 
tion of individuals who have ever left home by age 
x ,  G(x) 

and 
To s p e c i f y  c o r r e c t l y  t h e  p r o b a b i l i t i e s  p l ( x )  and p  ( x )  2 
from d i f f e r e n t  s o u r c e s  of  m i g r a t i o n  d a t a ,  i t  i s  neces sa ry  t o  
i d e n t i f y  f i r s t  t h e  number of moves a  pe r son  unde r t akes  d u r i n g  
a  u n i t  i n t e r v a l .  However, f o r  ou r  purposes  w e  may assume t h a t  
bo th  dependents  and heads  fo l l ow  a  n e g a t i v e  e x p o n e n t i a l  propen- 
s i t y  t o  m i g r a t e  w i t h  r e s p e c t  t o  age ,  w i th  t h e  f u n c t i o n ' s  param- 
e te r  r e f l e c t i n g  t h e  average  r a t e  of moving p e r  u n i t  of  t i m e .  
Formal ly ,  w e  have t h en  
and 
where yo d e n o t e s ,  a s  b e f o r e ,  t h e  age  a t  which an a p p r e c i a b l e  
number of  f em a l e s  f i r s t  l e a v e  home t o  e s t a b l i s h  t h e i r  own 
h o u s e h o l d ,  and o ,  and o  deno t e  t h e  ave r age  r a t e s  o f  moving 2 
p e r  u n i t  o f  t i m e  of d ep enden t s  and heads ,  r e s p e c t i v e l y .  One 
might  e x p e c t  t h a t  t h e  a v e r a g e  r a t e  o f  moving p e r  u n i t  o f  t i m e  
f o r  d e p e n d e n t s ,  o l ,  s h o u l d  n o t  exceed 0 2 ,  t h e  c o r r e s p o n d i n q  
r a t e  f o r  heads .  
The p a r a m e t e r s  d e f i n i n g  t h e  m o b i l i t y  c o n d i t i o n s  may be 
used t o  se t  o u t  a  t y p o l o gy  o f  m i g r a t i o n  p r o f i l e s  t h a t  h e l p s  t o  
i d e n t i f y  how a  p a r t i c u l a r  f a m i l y  m i g r a t i o n  p a t t e r n  may be re- 
f l e c t e d  i n  a  m i g r a t i o n  a g e  compos i t ion  and how i m p o r t a n t  t h e  
m i g r a t i o n  p r o p e n s i t i e s  among h e a d s  and  d e p e n d e n t s  a r e  i n  s t r u c -  
t u r i n g  t h a t  a g e  c o m p o s i t i o n .  F i g u r e s  1 3 a n d  14 p r e s e n t  a  s e t  o f  
p r o f i l e s  c l a s s i f i e d  a c c o r d i n g  t o  t w o  d i s t i n c t l y  d i f f e r e n t  r a t e s  
o f  n a t u r a l  i n c r e a s e .  F o r  e a c h  o f  t h e  h y p o t h e t i c a l  p o p u l a t i o n s  
w e  show t h r e e  a l t e r n a t i v e  c o m b i n a t i o n s  o f  p r o p e n s i t i e s  t o  m i -  
g r a t e  among h e a d s  and  d e p e n d e n t s .  F i r s t ,  F i g u r e  13 sets  o u t ,  
f o r  low h e a d  m i g r a t i o n  p r o p e n s i t i e s  (02 = 0 . 0 8 ) ,  p r o f i l e s  show- 
i n g  a  s i g n i f i c a n t  d e g r e e  o f  f a m i l y  m i g r a t i o n  ( o l  = 0 2 )  a n d  
a l s o  o f  low f a m i l y  dependency  ( o l  = 0 . 1 0 0 ~  a n d  o l  = 0 . 2 0 0 ~ ) .  
I n  a  s i m i l a r  f o r m a t ,  F i g u r e  14 ? r e s e n t s  t h e  c o r r e s p o n d i n g  
p r o f i l e s  f o r  h i g h  head  a i g r a t i o n  p r o p e n s i t i e s  (02 = 0 . 1 6 ) .  
With t h e  a i d  o f  t h e s e  two f i q u r e s  w e  c a n  see t h a t  p a t t e r n s  
s u c h  a s  t h o s e  o f  Sweden i n  F i g u r e  10 i n d i c a t e  a  r e l a t i v e l y  low 
f a m i l y  m i g r a t i o n  dependency  w i t h  h i g h  h e a d  m i g r a t i o n  p r o p e n s i -  
t i es  and  low p o p u l a t i o n  g rowth  r a t e s ,  whe reas  p r o f i l e s  s u c h  a s  
t h o s e  o f  Mexico p r e s e n t  c h a r a c t e r i s t i c s  t h a t  c o r r e s p o n d  t o  h i g h  
f a m i l y  m i g r a t i o n  dependency  and r e l a t i v e l y  h i g h  d e p e n d e n t  and  
head  m i g r a t i o n  p r o p e n s i t i e s .  
I n  c o n c l u s i o n ,  i t  a p p e a r s  t h a t  t h e  r e g u l a r i t i e s  t h a t  o c c u r  
among m i g r a t i o n  a g e  c o m p o s i t i o n s  c a n  b e  summarized i n  a  u s e f u l  
manner and  t h a t  t h e y  may b e  t e 1 l i n g . u ~  some th ing  a b o u t  p a t t e r n s  
o f  n a t u r a l  i n c r e a s e ,  f a m i l y  r e l a t i o n s h i p s ,  and  m o b i l i t y  l e v e l s  
among m i g r a n t s .  
A d i s a g g r e g a t i o n  o f  m i g r a n t s  i n t o  d e p e n d e n t  a n d  i n d e p e n d e n t  
c a t e g o r i e s ,  a n d  t h e  a d o p t i o n  o f  model m i g r a t i o n  p r o p o r t i o n  s c h e -  
d u l e s ,  i l l u m i n a t e s  t h e  ways i n  which t h e  a g e  p r o f i l e  o f  m i g r a t i o n  
i s  s e n s i t i v e  t o  r e l a t i v e  c h a n g e s  i n  dependency  l e v e l s  a n d  i n  
r a t e s  o f  natural  i n c r e a s e  a n d  m o b i l i t y .  Viewing  t h e  m i g r a t i o n  
p r o c e s s  w i t h i n  a  f ramework o f  d e p e n d e n t  a n d  i n d e p e n d e n t  move- 
men t s  a l l o w s  one  t o  o b s e r v e  t h a t  i f  t h e  i n d e p e n d e n t  component  
i s  m a i n l y  c o m p r i s e d  of  s i n g l e  p e r s o n s ,  t h e n  t h e  a s s o c i a t e d  de-  
p e n d e n t  m i g r a t i o n  may b e  i n s i g n i f i c a n t  i n  t e r m s  o f  i t s  r e l a t i v e  
s h a r e  o f  t h e  t o t a l  m i g r a t i o n .  On t h e  o t h e r  h a n d ,  i f  m i g r a t i o n  
t e n d s  t o  c o n s i s t  p r i n c i p a l l y  o f  f a m i l y  m i g r a t i o n ,  t h e n  t h e  
s n a r e  o f  d e p e n d e n t  c h i l d r e n  may become an  i m p o r t a n t  p a r - t  
o f  t o t a l  m i g r a t i o n .  
Low Population Growth, r = 0 
Low Head Migration Propensity, 
o2 = 0.08; ol = 0.08,0.016, and 0.008 
a. Family migration b. Low family dependency 
High Population Growth, r = 0.03 
Low Head Migration Propensity, 
o2 = 0.08; ol = 0.08, 0.01 6, and 0.008 
c. Family migration d. Low family dependency 
F i g u r e  1 3 .  A typo logy  o f  age  m i g r a t i o n  d i s t r i b u t i o n s  f o r  low 
and h i g h  p o p u l a t i o n  growth,  f a m i l y  m i g r a t i o n  depen- 
d e n c i e s ,  and low head m i g r a t i o n  p r o p e n s i t i e s .  
Low Population Growth, r = 0 
High Head Migration Propensity, 
o2 = 0.1 6; ol = 0.1 6, 0.032, and 0.01 6 
a. Family migration b. Low family dependency 
High Population Growth, r = 0.03 
High Head Migration P~.opensity, 
o2 = 0.16; o1 = 0.1 6.0.032, and 0.016 
Age 
c. Family migration 
Age 
d. Low family dependency 
F i g u r e  1 4 .  A typo logy  of  age  m i g r a t i o n  d i s t r i b u t i o n s  f o r  
d i f f e r e n t  p o p u l a t i o n  growth,  f a m i l y  m i g r a t i o n  
dependenc ies  and h i g h  head m i g r a t i o n  p r o p e n s i t i e s .  
The d e g r e e  o f  p r o p e n s i t y  t o  m i g r a t e  among i n d e p e n d e n t  m i -  
g r a n t s  i s  a l s o  e v i d e n t  from obse rved  a g e  p r o f i l e s .  S t r o n g l y  
skewed d i s t r i b u t i o n s  i n  t h e  a d u l t  a g e s ,  c o r r e s p o n d i n g  t o  h i g h  
A 2  and a 2  p a r a m e t e r  v a l u e s ,  i n d i c a t e  r e l a t i v e l y  h i g h e r  m i g r a t i o n  
p r o p e n s i t i e s  f o r  t h e  i n d e p e n d e n t  component.  P r o f i l e s  w i t h  h i ~ h  
dependency l e v e l s  show much more weakly skewed a d u l t  m i g r a t i o n  
c o m p o s i t i o n s  due  t o  lower  p r o p e n s i t i e s  f o r  i n d i v i d u a l  moves 
among h e a d s .  
J u s t  a s  p o p u l a t i o n  age compos i t ions  r e f l e c t  p a r t i c u l a r  
c h a r a c t e r i s t i c s  of f e r t i l i t y  and m o r t a l i t y  r eg imes ,  s o  do 
obse rved  m i g r a t i o n  age  compos i t ions  r e f l e c t  key a s p e c t s  of  
f a m i l y  s t r u c t u r e  and m i g r a t i o n  p a t t e r n s .  Although,  many of  
t h e  r e l a t i o n s h i p s  s e t  o u t  i n  t h i s  s e c t i o n  a r e  s t i l l  c o n j e c t u r a l ,  
a  modest s t a r t  h a s  been made. A framework f o r  a s s e s s i n g  t h e  
impac t s  of n a t u r a l  i n c r e a s e .  f a m i l y  dependenc ies .  and d i f f e r i n g  
m i g r a t i o n  p r o p e n s i t i e s  h a s  been o u t l i n e d .  
4 .  CONCLUSION 
The two p r i n c i p a l  c o n c l u s i o n s  t h a t  a r i s e  a s  a  consequence 
o f  t h e  f i n d i n g s  ? r e s e n t e d  i n  t h i s  paper  a r e  t h a t  s i g n i f i c a n t  
s p a t i a l  d i f f e r e n c e s  i n  m i g r a t i o n  l e v e l s  e x i s t  i n  a  number o f  
IIASA member n a t i o n s  and t h a t  remarkably s t a b l e  a g e  p r o f i l e s  
c h a r a c t e r i z e  t h e  p a t t e r n s  of i n t e r n a l  m i g r a t i o n  f lows i n  a l l  
IIASA c o u n t r i e s .  Because d i f f e r e n c e s  i n  l e v e l s  a r e  s o  d i r e c t l y  
a s s o c i a t e d  w i t h  d i f f e r e n c e s  i n  t h e  a r e a l  d e l i n e a t i o n s  t h a t  a r e  
adop ted ,  w e  emphasized t h e  a n a l y s i s  of d i f f e r e n t i a l s  i n  age  
p r o f i l e s  o v e r  d i f f e r e n t i a l s  i n  l e v e l s .  I t  a p p e a r s  t h a t  t h e  
former e x h i b i t  s u r p r i s i n g l y  s t a b l e  r e g u l a r i t i e s  a c r o s s  a r e a l  
d e l i n e a t i o n s  of s u b s t a n t i a l l y  d i f f e r e n t  s c a l e .  
Among t h e  d a t a  examined i n  t h i s  s t u d y ,  Canada and t h e  
F e d e r a l  Repub l i c  o f  Germany showed t h e  h i g h e s t  d e g r e e s  of  
r e g i o n a l  v a r i a t i o n  i n  m i g r a t i o n  l e v e l s ;  t h e  German Democrat ic  
Xepublic  and Sweden e x h i b i t e d  t h e  l o w e s t .  C i t y  r e g i o n s  i n  
E a s t e r n  Europe g a i n e d  from n e t  m i g r a t i o n ,  whereas t h o s e  i n  
Western Europe g a i n e d  o n l y  i f  t h e i r  o u t m i g r a t i o n  l e v e l s  were 
r e l a t i v e l y  low. D i f f e r e n t i a l s  by s e x  were g e n e r a l l y  i n s i g n i -  
f i c a n t ,  b u t  d i f f e r e n t i a l s  by age  were i m p o r t a n t .  I n  some coun- 
tr ies,  such a s  J a p a n ,  a  narrow age  b r a c k e t  (young a d u l t s )  
accoun ted  f o r  much of t h e  a g g r e g a t e  r e g i o n a l  d i f f e r e n t i a l s ;  
i n  o t h e r  c o u n t r i e s ,  such  a s  t h e  German Democratic Republ ic  and 
Sweden, g e n e r a l l y  t h e  same p a t t e r n  of  r e g i o n a l  d i f f e r e n c e s  was 
r e f l e c t e d  by a l l  age  g roups .  
The d a t a  ana lyzed  i n  t h i s  s t u d y  conf i rmed t h e  o b s e r v a t i o n  
t h a t  a l t h o u g h  m i g r a t i o n  l e v e l s  va ry  s u b s t a n t i a l l y  from r e g i o n  
t o  r e g i o n ,  t h e  shape  o f  an  a g e - s p e c i f i c  s c h e d u l e  of  m i g r a t i o n  
r a t e s  seems t o  be  q u i t e  s i m i l a r  a c r o s s  a  wide range  o f  comrnuni- 
t i e s .  Young a d u l t s  i n  t h e i r  e a r l y  t w e n t i e s  g e n e r a l l y  e x h i b i t  
t h e  h i g h e s t  r e g i o n a l  o u t m i g r a t i o n  r a t e s  and young t e e n a g e r s  
show t h e  l o w e s t .  Because c h i l d r e n  m i g r a t e  w i t h  t h e i r  p a r e n t s ,  
i n f a n t  m i g r a t i o n  r a t e s  a r e  h i g h e r  t h a n  t h o s e  of a d o l e s c e n t s .  
And r e t i r e m e n t  m i g r a t i o n  may g i v e  rise t o  a  b e l l - s h a p e d  pro- 
t r u s i o n  i n  t h e  m i g r a t i o n  ag-e p r o f i l e  a round t h e  a g e s  o f  r e t i r e -  
ment. 
Model m i g r a t i o n  s c h e d u l e s  may b e  used  t o  c a p t u r e  t h e  
r e g u l a r i t i e s  i n  a g e  p a t t e r n  e x h i b i t e d  by o b s e r v e d  a g e - s p e c i f i c  
r a t e s  o f  m i g r a t i o n .  The p a r t i c u l a r  m a t h e m a t i c a l  form used  i n  
t h i s  s t u d y  s u c c e s s f u l l y  r e p r e s e n t e d  o v e r  6 0 0  s u c h  s c h e d u l e s  and 
s u g g e s t e d  a d i s a g g r e g a t i o n  of  o b s e r v e d  s c h e d u l e s  i n t o  f a m i l i e s  and 
t h e  d e s i g n a t i o n  o f  a  s t a n d a r d  s c h e d u l e .  E f f o r t s  t o  a c c o u n t  f o r  
t h i s  a g e  p r o f i l e  l e d  t o  a d e c o m p o s i t i o n  o f  m i g r a t i o n  f l o w s  by 
c a u s e  and  t h e n  t o  a  d i s a g g r e g a t i o n  o f  m i g r a n t s  by f a m i l y  s t a t u s .  
Al though e x p l o r a t o r y  i n  n a t u r e ,  t h e s e  e f f o r t s  i n d i c a t e  t h a t  
c o n s i d e r a b l e  i n s i g h t  i s  a f f o r d e d  by s u c h  t e c h n i q u e s  borrowed 
from m o r t a l i t y  and f e r t i l i t y  a n a l y s i s .  
APPENDIX : THE GROSS MIGRAPRODUCTION RATES 
AND THE MEAN AGE OF THE MIGRATION 
SCHEDULE FOR EACH REGION I N  THE 
COMPARATIVE MIGRATION AND 
SETTLEMENT STUDY 
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